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Melting, Mixing and Casting Brass. 


By Joun A, MACAULEY. 


In this article T intend to speak, only, of 


mixtures that are in use every day, and 


hat are of practical value to the engineer. 


Hlowever strange it seem, it is neve 


fact, that 


may 


molders in general know 


theless a 


very little about mixing anc casting brass. 
We sometimes hear of a man who makes 
Pig. ts rig. 2. 


‘ 
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J 


e startling discovery that, by pouring hot, 


| the evils are eradicated and a wood cast 


ne produced To show the absurdity of 


is “hot doctrine, let us see its effeet on 


e very generally used mixtures o 


coppel 
ind tin. 

The first thing we have to procure is Lake 
Superior refined copper. This is acknowl 
the 
When 


point, it is no 


best casting 


wdged by all to be 
We will 


Copper 


melt it the copper reaches 


e melting more retined, ex 
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cept as to its purity from foreign substances, 


than it was when in the smelting furnace. 


To prove this let us take from the crucible 


a sample, in a small sample-ladle, about one 


one and one-half inches the top and 


across 


three-quarters of an inch deep. When our 
saimple has set, we notice rhat it has a 
spongy appearance on the surface and has 
raised in a blister on one side, and we will 


Now all 


this is caused by the copper absorbing gases 


probably find a hole at the other 


While melting, and the higher the tempera 
ture reached, the greater the absorption of 
gases, until it reaches a white boiling heat, 
when it is useless. Pour this into a mold 
of any kind and it will still retain these 


gases, as can 


breaking the 
And 


gases, by 


be easily seen by 


casting and examining the fracture. 


not only does the copper absorb 


this superfluous heat, but it is rendered very 
brittle. 
We 


point 


now have our charge at the melting 


and have seen its condition when 


cooled The next step is to reduce the gases 


found in it Some men say eat it may be 


done by mixing with tin. This will, to a 


certain extent, expel the ard cause a 


Sases 


more homogeneous fracture, tut. in ny CX 


perience, I have vet to see a casting of this 


mixture and made in this manne without a 


hole in it where 


SOD ¢ 


Instead of this process, we will refine our 


copper hefore ncding the tin lo do this we 


will take a hardwood pole two or. three 


inches in diameter, pluie tt io the bot 


tom of thre erucible. and stir the Coppel 


slowly but steadily until a sample. taken 
from it. will show, on ceoling, a small 
shrinkage hole, of a brownish color, in the 
center of the ladle. When Yr reaches this 


stuge, we mest not allow the temperature to 


rise, but to continue the stirring and in oa 


few minutes another sample taken will cool 
with a level surface. By brenking this sam 
ple. we will tind it to be of a close, tine 
grain, 

We all have our peculiarities and so has 
copper. One of them is that continuing the 
stirring process for too long a time will 
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bring it back to the starting potnt. How 
this gas gets back, I will not attempt to ex 
plain, but, that it does get back, IT know 
from experience to be a fact 

Now we have the copper refined and at 
the right temperature. We Will add a lib 
eral supply of powdered charcoal. If a cop 
per casting is required we pour it now. If 
tin is to be added, we proceed Dy first plung 
ing the tin well under the charcoal and stir 
When 


ready for 


ring with a plumbago stirring rod. 


thoroughly mixed our metal is 
pouring. It is important that the charcoal 
be left on as it will keep the air from act 
ing on the surface of the metal, and so, we 
will avoid that hard seum which very often 
gets in and which is, of course, injurious to 
the casting. A skimmer can be made to fit 
the crucible, over the lip, to keep the char 
coal from running in. 

Now we have our ecasting poured, but our 
troubles are not vet over. If the casting is 
heavy in parts, say three inches or more, 
and allowed to cool slowly, the copper, or, to 
be more precise, a combination of copper 
and tin but principally copper, will set first 
in large crystals, and the other combination, 
principally tin, will run around the larger 
fracture 


erystals, cnusing what appears In 


to be a separation. And T have noticed, in 
castings that ‘have been poured very hot, this 
tin combination to have raised to the top 
of the casting and, sometimes, to the top 
But, in the 


have not had that 


of the riser. casting just 


poured, we superfiuous 
heat to contend with, and we will strip our 
casting as soon as it is set hard enough to 
intO water (running 


handle and plunge it 


water, if possible). The more quickly it is 


cooled, the more nearly our easting will be 
of equal strength throughout and the more 
complete will be the absence of separation 
I have made bars of these copper and tin 
mixtures, eight inches in diameter and four 
teen inches long, with the fracture showing 
not the least sign of separation. 

Let us now consider combinations of the 
three metals, copper, tin, and zine. These 
cover a wide range of usefulness, being used 
very generally by the engineer for steam 
fittings, boiler plugs, ete. Brasses that have 
to stand steam pressure of from four hun 
dred to five hundred pounds must be strong 
and close. . 

A very satisfactory formula in this series 
is copper S34, tin SIA, 


zine 8S Rapid cool 


ing increases the density of this very con 


siderably. I saw some eylinder plugs, like 


Fig. 1, cast of a composition of twe per cent 
less zine and two per cent more copper that 
this formula, through which steam blew at 
a pressure of one hundred and fifty pounds 
They 


and stood 


were afterwards corea as in Fig. 2 


three hundred and twenty-tive 


pounds pressure. This shows clearly the ef 
fect of more rapid cooling. 

It is in these mixtures that we find litth 
shrinkage holes at the gates and depression: 
of the surface. To try to remedy this by 
raising the temperature of the brass, is sim 
ply substituting a worse evil for the exist 
ing one. The 


little holes at the gate Gan be 


prevented, very often, by cutting the gate 


into a lighter part of the casting. By so do 
ing, we have the hotter metal in the lighte 
parts, when the mold is full, thereby allow 
ing the heavy parts to draw from the light 
er, and the lighter to draw from the gate 
When this fails. build the sprue up six or 
eight inches 


higher than any part of th 


casting, as the higher it is built. the greatei 
Wher 


vsible, gate a brass casting ai the bot 


Will be the pressure on the casting. 
ever ph 
tom and allow the metal to rise In the mold 
If hot 


braneh gate 


metal is required at the top, cut a 
there, but in such a way that 
the metal cannot run in until the mold i 
filled to 


some of the 


a corresponding height. Ll will give 


more useful formulas further 
on in this article, 

Too much care cannot be taken agninst 
vetting any of these alloys too hor, 


We will now 


mixtures. In coming to these we have an 


take the copper and zine 
entire change of program. Instead of melt 
ing the copper first, the zine is meited first 
and the copper added. Small quantities of 
When this 


added to the copper and zim 


tin are sometimes used in these. 
is so, it is 
The chief reason for this change of proce 
dure is that zine, owing to its chemical ac 
tion on copper, will melt, while at its own 
melting point, 


nearly four per cent of its 


own weight of copper. Therefore, by melt 
ing the zine first we can melt our charge at 
a little less than half the temperature re 
quired to melt the copper alone. So, in this 
Way we save about six per cent of our zine 
which would be burned off by the increased 
temperature. This alloy needs no refining 
as the zine prevents absorption of gases by 
the copper. 
Mixtures that come 


anvwhere near. to 


copper 70, zine 30, are at the right tempera 
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ture for pouring when the copper Is melted. 
If we go beyond this heat, we wiil find that 
while the mold is being filled. white flakes 
from the zine will rise to the top, leaving 
corresponding holes in the casting. It is al 
ways well to turn the molds on end, as this 
metal is of such a spongy nature that it 
requires pressure to give it the needed den 
sity 

We find some of our strong alloys in this 
family. I made a casting of copper 62, zine 
37, tin 1, to take the place of a steel cast 
ing which stood eighteen montis. The brass 
one has been doing its duty for nearly four 
years, With no signs of going to the scrap 
pile. 

In casting any of these alloys ithe mold 
should be faced with plumbago or some other 
anti-friction substance. 

The following are some = formulas that 
have proved valuable in my experience: 

For bearings: Copper S4, tin 16, or cop 
per 84, tin 14, zine 2. 

For axle bearings: Copper SO, tin 18, 
zinc 2. 

For bearings for small pin with heavy 
friction: Copper S83. tin 15, zine 

For piston rings: Copper S94, tin 10% 
For heavy piston rings: Copper S2, tin TS, 
For piston rings for locomotives: Copper 
SS, tin 10. zine 2; or copper SY, tin 2, zine 

For locomotive whistles: Copper S2, tin 
16, zine 2 
For crank keys: Copper S85, tin 15. 
For piston rods: Copper SS, tin 12. 
For stuffing boxes: Copper 9024, zine 614 
tin 3%. 

For bell metal: Copper TS-S0, tin 22-20 

For a good metal for casting upon iron: 
Copper 78%, tin 64, zine 1. 

For a strong and close brass: Copper 


83 1-3, tin 81-5, zine 8 1-3. 


For gear (small): Copper S4, tin 12, zine 


1. 

Kor gear (large Copper Sd, tin S'%4, zine 
2, 

For hand-rail knobs: Copper 70, zine 50. 

For pump-bushings: Copper 62, zine 37 
tin: I. 


Feeding Rolls. 


By R. D. MOORI 
I have been Claiming, in a former article 
hat one feeder on a casting is perfection 
hat if we add more the feeding power is re 


luced iu proportion to the imerease of the 


aes. 


humber added. A roll presents a form of 
casting making it impossible to use more 
than one feeder, but furnishes a easting very 
difficult to feed perfectly sound: In fact. it 
probabiy never was accomplished in rolls 
having a body large in proportion to the 
hecks through which the reed iron must 
pass. 

The writer once, years ago. lad a three 
years’ experience on a “dry sand” floor. a 
considerable part of the time casting rolls. 
and realizing the great importance of sound 
hecks, devoied much thought on its accom 
plishment during that time. \ plain roll 
body is one of the most compact bodies of 
iron found in the ordinary molder’s experi 
ence, The surface inches being very small 
and that is what really regulates the time 
required to cool off a body—a_ roll requires 
a overy long teed, and it must be fed 
through a greatly reduced neck, and a still 


stnaller coupling 





The round, three-groved, modern roll cou 
pling gives a much better feeding oppor 
tunity than the four-winged coupling en 
tirely used in former years, which presented 
a very small area at the only feeding point. 

The writer, “on the sly.” tried several ex 
periments in roll feeding, in the interest of 
sound necks, and, | believe, always suecess 
ful. as IT never heard of any break, although 
keeping close watch 

My first experiment was, after feeding 
through the heat, lifting the flask out of the 
pit and lowering the top end of flask on 
blocking set high enough to give tie position 
shown in Fig. 1, the dotted line A.A showing 
a horizontal line, the object Deing to place 
the shrink hole at the point shown at dotted 
cavity B, the strongest part of a roll, where 


in fact they never break, an 


securing 4 
sound neck, that part being below tne shrink 
cavity, if one should occur. 

My impression is that this is one of the 
best treatments in securing a sound neck, 
but overhearing much grumbling among the 


labor gang about being kept an extra half 
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hour after a big heat on that job, I aban 


doned that practice for an easier one for 


them. 
smaller feeder, 


I adopted a until 


the churning rod felt a stiffness in the metal 


feeding 


about the coupling and reduced feeder, then 
removing the churning rod, inserting a cold 


cast iron rod, moving it slowly up and down 
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until it thick crust of 
hn removing it inserted another 


until a 


accumulated a iron 


around it, the 


in that manner, stihooth nole was 


formed about two inches diameter, shown 


auc, Wig: ZS, 
half fluid 
At this point in the feed muecn eare is re 


and reaching dowu to the soft 


metal, 


quired, the two-inch hole will begin to widen 


as it reaches a few inches into the casting 


where the iron is hotter, when a little hot 


iron should be added to close the spreading 
hole to two inches. 

should 
that 


minutes, after the hole 


A very small rod be kept in the 


hole to feel the crust may vorm, say 


every ten or fifteen 
gets some depth. 

Spittle, dropped in, has a wonderful effect 
in improving the sight at the bottom of the 
hole, the aniformity of the color making 
sight very difficult when watching the shape 
alterations, or widening, two or three feei 
down. 

When a crust forms on the surface, a cast 
rod should be used to keep the hole in shape 
as before, continuing this process to the bot 
the feed iron ean be con 


tom of the neck if 


tinued so long; the hot iron wiil easily weld 
on to the surrounding hot metal. 

As the hole approaches the bottom of the 
widen will increase 


neck the tendency to 


and it will need a small feed applied often 
I adopted this system of roll feeding and 
continued it for vears, or as long as I wus 
because 
feed for 


than melted iron can gener 


connected with roll making, mainly 


it ndmitted an extension of the 


hours, or longer 


ally be supplied after a heat, and much 
longer than any churning process can b 


continued, besides giving promise ef a much 
better casting, and, I might add, a large say 
ing of labor over a hot easting. 

When a roll body 


thme of hot iron supply very short, T adopted 


was extra heavy, or the 


another trick, in connection with this system 


of feeding, to secure a sound neck. I pre 


pared beforehand a dozen cast-iron rods, say 


three-quarters inch square, broken into one 


foot lengths, well cleaned in the tumbler. 


and warmed to insure dryness, aud at the 


end of the feed iron supply dropped them 


one ata time into the hele, and with a light 


rod, previously prepared ana tried, with a 


curved end, pushed the cast rods aside 


thus distributing them as shown by heavy 
Fig. 2. 


lines at TD, 


It is reasonable to infer inat a ciuster of 


cold rods in that position would caill the 
metal sufficiently to prevent a shrink hole at 
the damaging point shown at dotted lines 


KX, Fig. 2. and move the probable cavity low 


er down or away from the neck. 


During my roll molding period a pattern 


was dropped on my floor with great tillet 


collars added, as shown at F, Fig 2.) IT was 


mad, felt outraged; one of the proprietors, a 


very sensible old molder, coming along, I 
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kicked, told him I would not premise a good 


neck; that it Was unreasonable to expect a 


sound neck from such a pattern, the sugges 


tion of a roll turner, probabiy. Phat pro 


sliggvestion 


prietor pretended to laugh at my) 
walked around the shop, ground some more 


tobacco and, going out, on passing my) 


tloor, said: “Moore, you can knock that til 


let collar off if you want to,” and | did, and 


burned them 


That boss was evidently Converted to my 


view of the cause. L called thai a gigantic 


blunder, throwing away the niost valuable 


mnetal at the neck, the outside shell being 


the only reliable stock that we are sure of. 
We will suppose a shrink cavily occurs os 


shown by dotted lines at BE, leaving about 


three inches of good shell; if we add that 


three-inch fillet, EF. Fig. 2. we will certainly 


cause that cavity to spread at least thai 


amount under the same length of feed; what 
then have we left after that three inches of 


sound metal is turned off? Principally a 


shrink hole at that cardinal point, 
That hole at i 


uh exayeeration, but 


cavity or shrink Inay be 


When we compare the 


long, slender neck with the great body, Ty 


ing in the centre of Casting, aid tie cor 


paratively short time a churmusg red can 


be kept moving, it certainly looks 1% 


able as a pessibility. 


Something About Foundry Office Work 





Raw Material Account. 
By A FOUNDKY CLERK, 
While it is the custom with some foun 


dries to buy raw material in large iots once 


or twice in a year, there are other foundries 
who do their buying in small quantities at 
any time, according to the demand. in mak 
ing out a monthly report, no other Item is so 


ditticult as the raw material item to get at 
A monthly 


storekeeper are both expensive experiments 


inventory, or the hiring of a 


but when a monihly report system should be 


adopted, the control of raw mnitertal used 


during the month is necessary. IL have in 
practical life found three different Ways to 
make use of; one is independent of the other, 


so it depends cn conditions which way to 


The 


mend are th: 


use, three ways which FT can recom 


following: 


1 & sure keeping 


track of what is taken from stock piles. 


simple and way of 


2. A simple and sure way to estimate on 


a basis of statistic data. 


o A way to do monthly buying and 


equalize the 


Sale, 


When | tirst introduced the Walk 


der No l. l 


siven ul 


ordered about mwo dozen com 


nom slates with pencils: next Lo had boxes 
Inade T2NT2x120 for measuring sand. also 


hold a 


boxes to certain amount of cokes in 


short, I ineasures for all kinds and for 


all purposes, and seale facility as near us 


possible to certain piles of raw material, 


some of the slates | hung up in the different 


sheds, and some | placed in the hands of 
proper workmen, With the good will and 
the consent of the foreman, | had every 


thine arranged at the end of the year, so I 


began at the first 


working day of the year 
to instruct everybody concerned how to 
Inark down what was taken from stock 
piles After a litthe watching for a day or 


wo, the 


t thing went on tine Che first day 


went around 


ol February, in the morning, 


Mae] toe k the count, afterwards | filled out a 


sheet of raw inaterial used It Is not so 
very hard to tind out what the raw material 
thus marked down is worth, and if we do 
run oa little ahead or behind, che year’s in 


ventory will show this, the December sheet 


Will allow an equalization rie result of 
My experiment on the end of the year came 
lo hore thin Whit | had expected: it 
showed me another vood Wil s the wav No. 
aes After [| had twelve monthly sieets of 
raw material L went and added up each kind 


by itself, amd by using the years product as 


a basis, | secured statistic data on raw ma 


terial as good as could be obtained In a 
foundry which does nearly t same work 
all year around, the raw material used can 


be easily found by the 
Again | 
ticed 


produet. 


Dhleowmtli s 


found the way No. 3 when | no 


that the foreman used my statistic 


data for introducing a system of monthly 


buying; so it came = that Whatever Was 


bought within a month was charged to tie 


foundry for the month, and the account giv 


en to the foundry clerk In the course of 
time L found that the foreman used very 
good judgment in equalizing the buying, so, 


for instance, When it became necessary in No 


velnber to lay in the winters supply for 


sund, we were well supplied with otier ma 


terinl so we had to buy but littie of this 


other material. Again, when it came to buy 


facing, the same course was fol 


i enrlond ol 
The 


bought 


lowed. twelve monthly slips showed 


everything Within one year, a good 
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inventory at the end of the vear showed the 
amount on hand, and this compared with 
the inventory from the year before, enabled 
us to find exact figures, so we couid equalize 
the account in the month of December. 

The way No. 3. as I may eall it here, is 
the most practical one, in order to secure an 
accurate account for raw material. The 
practical man no doubt will admit, that esti 
mation is a good thing, in order to save 
expenses, but estimation should never come 
down to a mere guess, Wharever is done in 
this line must Come as near as possible to 
the truth. There may be otner good ways 
to eontrol the use of raw material, ol 
which I do not know, but what i Ciaim to 
know is with good success practically test 
ed, so I may say, try it. 


Feeding Castings. 


By R. D MOORE 

Having returned very late in May from 
a four months’ visit in Florida, I read the 
remarkable criticism on my ariicle in the 
April FOUNDRY, under the above heading, 
too late to reply in the June issue. 

A French stage dancer astonished all Bu 
rope, many years ago, by placing 100 eggs 
on the stage, and, after being biindfolded, 
performed a fancy dance among tiem with 
out touching an egg. Mr. Ramp nas exhib 
ited a skill fully equal by shuifling through 
a half column of criticism witiout in the 
slightest degree touching one point made in 
that article, 

For instance, ‘he charges me with con 
demning the twelve or more inches” of 
highth of the cut-off ring, or feeder. on cylin 
ders, ete., when there is not a word, or hint, 
in that direction.—See April FOUNDRY. 

I condemned the horizontal not the ver 
tical extension, the one shown Deitig tive 
and one-half inches thick and 240 inches 
wide, and holding over 85,000 pounds of iron 
and which, if partitioned off, would make 20 
heads, 12 inches wide. 

I, as plainly as I could, claimed that 19 of 
these heads were a damage to the one I 
adopted, and which done the feeding on that 
three vears’ contract so perfectly. 

Again, this feeder is shown three inches 
higher than the condemned feeder. the 
thickness of a loamed brick; does that look 
like condemning the highth? 

1 introduced a square shaft aiso to show 
up this wrong theory and practice. An old 


molder who had made many @ast shafts for 
western steamboats, which admitted of only 
one feeder, showed that he was urder the 
same delusion as our eritic, and itching all 
these years to get more feeders on those 
shafts, put six on a square shaft cast hori 
zoutal, committing the same error as in th 
valve chamber under discussion, and getting 
the same results, six great shrink holes 
Mr. Ramp complains that there is a great 
difference between the valve chamber and 
the shaft; the principal one apparent being 
that one had 20 feeders and 12 shrink holes, 
the other six feeders and six shrink holes 
all that could ccecur; with 20 feeders on the 
shaft, no doubt 20 shrink holes would Lave 
appeared. A strong point of resemblance is 
often found in articles very different in their 
general features; for instance, a boiled lobs 
ster and a sunrise are both red, 

I cannot see why a shaft fed with five sur 
plus heads is not lost on the same principle 
as the valve chamber fed with an excess of 
19 heads, when the results are, in both cases, 
equally disastrous. 


The Molder of the Future.* 


By P. W. GATES. 

The subject “The Molder of the Future 
and the Need of an Adequate Apprentice 
ship System” is one which has been given 
much thought. In making these remarks I 
do not pretend to do more than offer a few 
suggestions, which I hope will bring out a 
full discussion, and thereby give us the 
thoughts of members who have given this 
matter a great deal of study, from which it 
may be possible to organize an apprentice 
ship system which may be something like 
uniform tbroughout the States, and tend to 
raise up a Class of molders of intelligence, 
calculated to meet the demands of a rapidiy 
growing industry. 

It we are to draw our conclusions of the 
molder of the future by comparing the mold 
ers of the present with those of the past, it 
becomes evident to me that steps must be 
taken to induce young men to embrace this 
trade of sufficient education to readily grasp 
it on different lines from those followed in 
the past twenty years. Otherwise the busi- 
ness will suffer to such an extent as to make 
manufacturers untold trouble. That we 


*Read at the Cincinnati meeting of the 
American Foundrymen’s Association. 
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had better molders in the past than at pres 


ent is accounted for in the fact that foun 


dries as a rule were smaller and did a more 
general class of work, it often being the case 
that foundries employing not more than ten 
or twelve molders would manufacture plows, 
stoves, printing presses, water wheels, steam 
both 


mill 


engines, Stationary and marine, saw 


and grist machinery, reapers, mowers, 


threshing machines, ete. The young man 


who was fortunate enough to serve ar ap 


prenticeship in such a place certainly gained 
him well in 


a general knowledge that stood 


hand wherever he went. But the growth of 


this business in America has been so rapid 
that it has brought about the specializing of 


and in doing this at 


branches, 


the different 
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once destroyed the opportunity of making 
the same high grade mechanics as was 
turned out in the general foundries. ‘This 


specializing is carried to such an extert that 


in hiring a molder now it becomes necessary 


to ask him what line of work he is accus 
tomed to; while in the past the bare state 
ment that the applicant was a molder car 


that he 
I have heard it argued that specializ 


ried with it could make any Class of 
work. 
ing must continue until finally there will be 


shops making nothing but cylinders, others 


making nothing but engine frames, others 
nothing but fly wheels, and that it will not 
be necessary to have apprentices, as com 


mon laboring men can soon be schooled to 


185 


make any one piece cheaper and to greater 


perfection. I cannot take this view, but be 


lieve the general foundry will always occupy 
in number, and to 


the largest place, at least 


the future must be 


my mind the molder of 
different from his prototype. He must have 
a good edueation to begin with, so as to be 


the material he is 


able 


using. 


to study properly 


la the future pig iron will be known 
by its properties; so with sand and all other 


material the molder uses. Hence the iguor 


made a fairly good 


the strictly 


ant boy who formerly 


molder will have no place in 


modern foundry of the future 


Speaking now of apprentices in general, 


for all branches are equally affected, 1 think 


it will be conceded without much argument 


that the more intelligent a Class of mechan 
ics becomes, the higher the standard of the 
work Which they produce, and the 
higher the moral tone and self-re 
spect ol such Class. It SeelDs to mnhe 


necessary for the foundrymen and manufac 


generally throughout the country to 


the 


turers 


encourage and employ for 


apprent ICes, 


sake of supplying the places of journeymen 
who fall out of the ranks through sickness, 
death, ete., and to supply the necessary 
molders for new industries. It therefore 
seems desirable to me that young men of 
education be induced to seek this vocation 


livelihood 
fact, the 


as a means of 


If this is the question then arises 
such apprentices. 
that 


it is very difficult to induce young men who 


as to how we may secure 


The experience in our works has been 


have passed the grammar schools, or schools 


of equal or higher standard, to embark in 


the molder’s or other trades There seems 


to be no ditliculty in getting plenty of appli 


cants of an unedueated class, but cur appli 


perience in the past has been that this class 


are not willing to submit to the hHhecessary 


discipline, and if they are, they are 
the 


where we 


usually 


dull and slow to learn. On other hand, 


we have found that 


could get ap 
plicants who had been through the grammar 
schools, or other equally good schools, they 
appreciated the fact that discipline must be 


enforced, were always willing to live up to 


the rules, were anxious to advance them 
selves, and were students in their new vo 
cation, as well as they must have been at 


school, in order to have passed 


the 


through it. 
Having study, 


find that 


acquired habit of 


the 


we 


they apply thought to 


their work, can readily grasp the instruc- 


same 
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tions given by the foreman, and are not sat 


istied with merely getting through with their 


work as a stint. On the other hand, they 


study the conditions and take great pride in 


the character of work which they are turn 


ing out Krom this experience, we have 


reached the conclusion that we skall try to 


confine ourselves to a Class of apprentices 


who have at least reached as high a stand 


ing as to pass the sixth grade in the public 
grammar schools, and, if possible, who have 
graduated from the grammar school or some 


school of equal standing with the public 


schools of ovr city. 


In casting about for the reason why we do 


not have applicants from this class of young 
men for apprenticeship we reach the conclu 


sion that the inducements offered are too 


small and therefore decided to offer a bet 


ter scale of wages and inducements, for se) 


eral reasons. First, in instances the 


Way 


parents of would-be applicants of this kind 


are mechanics who have had a great strug 


vle to give their children the benetit of a 


gramimar school education, and who, hay 


ing other children coming along who are 


gradually absorbing more of their means 


feel that as soon as the boy has pussed the 


public school, he should be in condition to be 


self-supporting, and cannot therefore afford 


to contribute much if any toward the sup 


port of the boy for a further term of two 


or three years while he is passing throug] 


the earlier stages of his apprenticeship. On 


the other hand, it is natural, and in one 


sense creditable to the boy, that he shoutd 


wish to be. self-supporting, and 


] 
AisO ODL 


natural that he should desire to earn cnough 


so that he may have some small amount of 


spending money. These desires, we think, 


often blind the boy, and perhaps the parent 


as well, to tie fact of the reward when the 


s done, and the 


tind 
him 


apprenticeship 


possibility 


that the boy may some employment 


which will earn something Lke Sto oor 


even $1.50 a day at once, although it mis 


be nearly as high an amount of wages as he 


will ever reach, decides him to go in this 


direction 


I know a number of young men who al 


tended public school with me when a boy 


who are to-day in positions such as street 


cnr drivers, conductors, tenmsters, ete., Who 
[ remember as bright boys in their studie 
Some of told) me 


tuke of their life was in not 


them have that the mis 


having learned 


a trade, and I feel sure some at least would 


have been able to have earned mueh mors 


money than they are now earning, and pei 


haps been high in the offices of 


some 2oou 


institution, they learned a trade thor 


had 
oughly. 

I am sometimes inclined to agree with a 
friend that no one eve 
that 


may, VOourg people are slow to protit 


who once asserted 


learns anything from experience. Be 


as it 


by the experience of others, and since the 


fact remains that we do not seem to get 
many applications from desirable appren 
tices, we set the foregoing reasons down 


as being responsible for the fact, and adopt 


ed the following standard: 


We refuse to take any applicant who ts 


not to appearances physically sound, can 


not bring good recommendations as to char 


acter, has not passed through the public 


schools at least as far as the sixth grade 


or of some equivalent educational institu 
tion, and is willing to serve three months on 
trial before signing articles for a four-years’ 
apprenticeship; the three months of trial 
however, being counted as so much time on 
the first year. 

A year is to 


consist of 300 days of 10 


hours each, and for 

The first year we pay 7% cents per hour 
ro S4.500 per week, 

The second year we pay 10 cents per hour 
or 36.00 per week. 

The third year we pay 12% cents per hour 
or $7.50 per week. 

The fourth year we pay 15 cents per hou 
of S98.00 per week. 

The week consists of 60 hours, and it is 
our policy to give the apprentices full weeks 
even if the machinery is not running, by 
placing them at such times on work that can 
be done without the use of power. 

This scale of wages was made with the 
idea that it would be nearly if not quite the 
equivalent that any would-be applicant 
Would be offered if he were going out to find 
work of a general character, and would 
applicants, We 
further inducement in the fact that 


We agree to give each apprentice at the end 


therefore be attractive to 


offer a 


of his apprenticeship the sum of $100 as a 
bonus tor the faithful 


entered 


performance of the 
between us. We are 
of an opinion that from an economic stand 
point we 


contract into 


might do better with journeymen 


at journeymenm’s wages, but we also believe 
ENA hes : 
that it is a duty which we owe to ourselves. 


and to the manufacturing fraternity to keep 
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up an apprenticeship system which w ll de 
velop good journeymen, and we feel that 
if we do this, and other manufacturers do it, 
we shall be able to supply ourselves in the 
future with mechanics of such class as will 
be better qualitied for the work demanded 
of them, and in this manner be indirectly 
repaid for the cutlay. 

We require of our apprentices that they 
attend night drawing schools so that they 
may become competent to make erdinary 
sketches, and help them to learn how to 
read drawings, and it is our policy to inte 
est ourselves in these matters to n large ex 
tent in order to encournge the boys ins the 
greatest degree. To am pleased to say that 
we always find the class of apprentices o 
which I have been speaking not only will 
ing, but anxious to avail themselves of sucl 
facilities, and that the foremen take great 
interest in such cases and are always will 
ing to help the good work along 

Not only has our experience with appren 
tices who have passed the grade of public 
schools been satisfactory, but ino instances 
Where we have had apprentices who are 
graduates of the technical or | training 
schools, we have found their progress rapid 
and their ability equally greater, and for 
this reason we -place such graduates ina 
separate Class, offering them apprenticeship 
positions which omit the first yeor's work 
and starts them on the second vear. We feel 
that we can do this for two reasons: name 
ly, they have, through the practice received 
at the training schools, acquired some abil 
itv, Which lessens the amount of attention 
they need from the foreman; second, a su 
perior educational training and discipline in 
cident thereto fit them to progress faster 
and accomplish the same results, or better, 
in the shorter time. The Western Foundry 
men’s Association adopted a form of agree 
ment for apprentices in which some such 
distinction was made, but for some reason it 
has never been put ito active operation by 
the members. 

lt seems very essential to me that the ap 
prenticeship matter should be given careful 
consideration by this association if we have 
any regard for the molder of the future 
and that it should be the duty of every 
manufacturer to increase his apprentices to 
the fullest extent Consistent with cireun 
stances, In our machine shop we employ 14 
apprentices, in our millwright shop one, our 


pattern shop one, and in our foundry 10 


And it is our peticy immediately to put in a 
hew apprentice as often as an old one drops 
out, for the reason that we advise all our 
apprentices as soon as their time ts out not 
to remain in our shop, but to go out and 
vet the benetit of experience from other 
hops, believing that sooner or later more or 
less of them will return to us more efficient 
Workmen than ever 

There is one other matter which T might 
With propricty call to vour attention in this 
paper: namely, the advisability of co-operat 
ing with the training schools in the conduet 
of their work shops In talking with the 
principal of the Lewis Institute of the city 
of Chicago, on this matter. To asked = bim 
Whether it would be of advantage to him 


Hoa committee from the different branches 


of manufacturing would call at the insti 
lute, SHV obese th mel IDspect the 
Work going on in the shoy and offer such 
suggestions as would seem to make the 
Work practicable and available for use in 
such manufactories when the students were 


out of school He informed me that he 
should hail such an arrangement with de 
light. and that it would be of the erentest 


bennett to both the faculty and scholars It 


Seeris to mee therefore nh Sueh light, that 
it is the duty of associations to take up 
SUCH Thatters, as committees o this kinda, 


drafted out. ot Inembers of ASSOCIATIONS. 
would not entail a hardship on any manu 
facturer, would CuuUse rt ular attendance 
and would be of the greatest benefit to all 
concerned, Tt is possible that such matters 
had better be left to the loe¢al orennizations 
throughout the country, but as most of the 
members of this association are members 
of some local organization it may not be 


AmISS to mention th hintter here 


In the June FOUNDRY I see Smith & Co, 
would like to hear something regarding 
mixing and melting ste With iron. Per 


haps the following experiments will interest 
them: 
While foreman of a foundry 


heavy engine work, usin 


Inaking 
e Allentown plain, 
Crane 2x, Powelton 2x, Granger 2 plain, 1 
drew a ladle of iron two-thirds full at a 
White heat from the cupola, and poured a 
test bar 1 inch square. IT then added to the 


iron remaining in the ladle, steel shavings, 
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a handfull at a time, until | bad added as 


near as I could get it about 10 per cent. 
then cast a test bar from the same pattern 
as the first. The iron alone broke at 2,415 
pounds, the iron and steel at 3,275 pounds, 
poured into a set of jim cranks. They took 
u splendid tinish, the steel giving the iron a 
very fine grain, vet working evenly and nice 
ly in planing and boring. 

Again, at another foundry, having some 
hyvdrauli¢ rams to make for tobacco 
presses, weighing from 1,600 to 1.800 each, 
the thickness of side being some 2% or 3 
inches, and they were to be rejected if they 
sweat under pressure. I took a ladle hold 
ing about 2400, and put under the spout of 
cupola, and when I had some 3500) pounds 
of iron in it, Commenced to add steel shay 
ing until out of 2,100 in the ladle 1 
had about 170 pounds of steel turnings. The 
steel in both cases was from low-steel shaft 
ing. The casting stood the test, and I made 
more for the same firm. They, as I re 
member, hud been paying 4+ cents a pound 
for them cast from iron from air furnace. 
I made them for 3 cents, and as a man and 
helper made one a day in green sand, you 
can judge it paid well. Again, | have used 
the above in gears weighing 600 or SOU, 
where an extra amount of strength was 
wanted, always with good results. 

Remember to stir the metal well with 
skimmer while adding the steel. 

In corresponding with one gentleman 
and mentioning mixing steel in the above 
manner, he said in his reply: “We at one 
time made a quantity of spike dies and did 
not get successful results until we melted 
with our iron some Bessemer steel rails.” 

Now, as an experiment, and to mea very 
pleasing one, outside of its usefulness, was 
to note the changes in the color of the metal 
as it passed through its different stages of 
heat, and I should term it of Chemical com 
position as well. 

Taking the iron at a white heat, it does 
not at first seem to want the steel, but 
when it commences to take hold, and then 
as it gets a little, it seems to want more, 
passing from a white heat to flesh color; 
then it is eating fast, then to a pale straw, 
eating fast; then a rich golden yellow; now 
look out, if you keep adding, you will find 
it does not seem to absorb it. It collects on 
the top of the iron, in sort of spongy mass 


es, and you will have to stop. 


To me it seems to have taken all it can 
handle. It has not heat enough to handle 
more, and it seems as though it had taken 
all that would be of advantage to it. 

It has now come to a point where, if 
iron were alone, we should say it was too 
slack, too cold, would not run out of ladle 
Yet take this iron, and steel, and you find 
you can run quite a thin piece with it. 

lts flowing or running properties seem to 
be increased, by the addition of the steel 
Now my expernence is in using the above 
kind of steel in connection with the iron, 
that it closes the grain making; a very fine 
grained iron; yet, although toughening, it 
does not harden; remember, I do not say 
all grades of steel will not harden, I say 
the kind of steel T have used has had no 
hardening effect that IT have seen, and tak 
ing pieces of the test bars poured with it 
into a machine shop, and having an opinion 
given by those who had not used castings 
made of it, but were simply asked to give 
their opinion on it as a piece of cast iron, 
they have all given the same answer. That 
it was good and soft, and in one case one 
Inan picked it out as softer than the iron 


Wi 


s originally, and that was: 

Silver Gray, 500. 

Ivanhoe No. 1, 600, 

Crozier 2x, SW. 

Woodward 2x, SOO, 

Mabel 2x, 200. 

_Mixed Silver G. and 2x, 400. 

Scrap, 1,700. 

lL have been told of a foundry near Pitts 
burg that makes a practice of melting some 
steel in their cupola with their iron for cer 
tain machinery castings, 

I have found the more steel T could add 


the stronger iron | have obtained from an 


iron breaking at some 2.500 and by adding 
steel 3.675, that is the highest and best. The 
poorest record Was an iron breaking at 2,400, 
the iron and steel at 2.SUO,) Most of the tests 
where the iron broke at 2.250 to 2.350, the 
iron and steel would go from 2.950 up to 
Bod or 3400. These breaking tests were all 


mide ona Reihle testing machine 


Advance of Chemistry. 


By THOMAS D. WEST 


This article is written in answer to the 
editorial “As We See It.” found in the June 


number of THE FOUNDRY, 
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The first item which the writer notes Is 


that which states, “In their anxiety to cre 
ate the impression that conditions existing in 
unbearable, 


that the 


the foundry 
the 
mixtures of 


are 
fact 


sole  persols 


ignore entirely ordinary 


cast iron used for making gray 


iron castings may be regulated through an 


Other medium besides chemistry, namely, 


through a physical test by the measuring ot 


shrinkage,” or, properly, contraction. 


Regulating mixtures by the rate of con 


traction found with test bars is nearly as 


old us founding itself and is a practice that 
savors of “locking the stable after the horse 
is stolen.” Regulating mixtures by means of 
test bars cannot be done until after a “heat” 
has been made. In cases where a founder 
can carry a large pile of iron that has been 
stored so as to be thoroughly mixed after 
the plan described by Dr. R. 
THE FOUNDRY of 


good system not one of a hundred foundries 


Moldenke in 


January, 1898, (a 


ure in any position to adopt), the 


contraction of test bars may be 


made a guide to regulate the balance of that 
pile in mixture with itself or scrap, but it 


is to be remembered that in following such 
a practice chances are to be taken of the first 
or trial “heat” being productive of ill-suited 
or bad castings, whereas had analysis been 
employed the founder could have regulated 
the first as well as all subsequent “heats.” 


Of course a,small test Cupola might |} 


e ell 
ployed to test the iron before such would be 


charged in the regular cupola, but few 


shops have such, and at best such practices, 
now that we have analyses that can be em 
ployed to better serve these ends, would be 


unwise in the light of our modern advance 


ent, 


When we stop to consider that about 9) 


out of every 100 foundries cannot 


take their 


iron from one large pile, but must use it 


after a manner that may be said to necessi 


tate taking a new pile every day or “heat,” 
we then find conditions prevailing that make 
it ridiculous to think of 
the contraction of test 


the 


relying 
bars, 


Wholly on 
when we have 
modern method 


which we can resort 


more “analysis” to 
to define what our iron 
was before being charged. 

Carrying this subject still further and to 
au point that | know of having dis 
cussed, I would ask the question, Is not most 


hohe 


every casting that each “heat” makes, 
test Within itself to 
What has been derived from a mixture. Then 
again, are there not light 


Ihore 


or less a bar denote 


Workshops using 


test bars at the present day that if they 


Will but stop to seriously consider the real 


utility of their test bar practice, will be 


forced to admit that the test of 


chipping, 


filing, grinding, pickling and tumbling of 


their castings, will tell them as much and 
often a great deal more than their test bars, 
if their mixture was right or not Is it not 


true that it is really what service our cast 


ings will render, or the ease with which they 


can be machined, tiled or ground, that most 


founders take note of in preference to what 


ihe test bar may show them in detining if a 


change is necessary iat making mixtures for 
their next or subsequent “heat.” 

Are not the castings themselves the thing 
we first observe to learn it 


right? Asa 


entering 


our mixture has 


been rule, do not all founders 


upon their shops in the morning 


look at their castings before they handie 


their test bars?’ Is there any founder to be 


found that never examined his castings or 


solicited information as hature im 


preference to wholly staying in the testing 
not. <All 


where they 


room among test bars? 1 


euess 


labor, first to get their castings 


cal eXalmine or test them by actual 


usaee, 
then having attained the perfection in them 
desired, the test bar comes in as a secondary 
factor to record results of mixtures that may 
be used for distant future reference to show 


in connection with anelyses what combina 


tion of brands and metalloids are desirable 
to duplicate past results 

To advocate the use of test bars to wholly 
guide the 


making of mixtures to obtain de 


sired results when we have such an improve 


ment as analysis to define what an iron is 
before being charged into a cupola, is nearly 
as absurd as it would be for anyone tondvo 


ente abolishing all improvements that have 


been made in the design and equipment of 


our modern foundries. There is a good deal 
of humbug preached to-day in regard to the 
utility of test bars and the sooner this is ex 
posed the better for the true advancement 
of founding 

The second point the writer wishes to dis 
cuss is the statement, “While we are 
that inalleable and 
steel additional 
profit through the aid 
istry, it 
versal 


aware 
many founders, notably 


works. huve obtained an 


from chem 
appear to us that the uni 
instituting of should for 
that reason be expected to produce the same 
foundry 


recelyve ad 
does not 


chemistry 


result in every 
If, instead of 
editorial 


stopping at this point, the 


had produced evidence to 


sole 
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demonstrate the truth of such a statement 
I think it would have been much more sat 
istuctory to all The publishing of —sueh 
generalities prove nothing. TF claim that the 
idea advanced by the above, or, in ott 

words, that analysis may insure desired re 
sults in one foundry but cannot do so in an 
other, is impossible of proof, and that there 
is just as much sense in saying that blast 
blown in a cupola would melt iron in’ one 
shop but would not do so in another. Phe 
logic expressed, belittling the utility of anal 
ysis, is hot to be wondered at. Steel work 
and blast furnaces have both lad to pass 
through similar abuses. It is not many years 
back that the thought of using chemistry to 
guide or regulate mixtures of ores was rid 
ictled just as some are how doing with its 
application to founding. Where is there a 
blast furnace to-day that would think of run 
hing Without having a laboratory to analyze 
all its ores, fluxes and fuels?  L desire this 
article to put me on record as stating that 
the day is not far distant when all steady 
buyers of castings would no more think of 
patronizing a founder that did not recognize 


and use analysis in making his mixtures o 


iron than they would think of using a dark 
paint to olitain a tight color on their machin 
ery 

The utility of the test bar can never be in 
creased to alone insure us obtaining desired 
results im making mixtures of iron, but an 
aivsis can, and to-day, if the experienced 
founder possess a correct analysis of his fue] 
nnd iron with all furnaces, “casts” well 
mixed, he can day in and day out obtain to 
un eXtreme nicety, just what he wants in 
his mixture’s product. Further, unless thé 
founder gives such assurance to his foreman 
or melter, lL also Wish to vo on record as Say 
ing that the proprietor or manager is doing 
uh injustice to his assistants if he holds 
them responsible for results of their mix 


tures 


THE GREATEST YET. 
The Cincinnati Convention of the Ameri 
can Foundrymen. 

If a greater assemblage and increased in 
terest in the topics discussed at the vearly 
meeting of the American Foundrymen’s 
Association may be taken as a criterion, the 
zenith of usefulness has not vet been reach 


ed by this body of representative American 


foundrymen. The meeting which Closed in 
Cincinnati on June 10 was in every way su 
perior to any of its predecessors, in attend 
ance as well as in the activity manifested it 
the welfare of the Association. 

As previously announced, the first day 
was largely given over to the registration of 
delegates, although the entertainment com 
Inittee, headed by D. B. Meacham, began to 
show its liberality early in the day by giv 
ing a trolley ride to the early arrivals to 
Chester Park. In the evening those who felt 
ho fatigue from their more or less extended 
journey, were rounded up and put aboard 
the steamer “Island Queen” and given a riy 
er ride to one of Cincinnati's pleasure re 
sorts, known as Coney Island and initiated 
into the good grace of New York's name 
sake. The warm weather which prevailed 
nearly throughout the whole session made 
these side trips the more acceptable. 

The first session was called to order on 
the morning of June the Sth at 10 o'clock by 
President Francis Schumann, with about 
200 members and guests in attendance, As 
in previous years, the visitors were furnish 
ed with a numbered badge, though a dis 
tinction was made this year in that metro 
bers were furnished with badges on which 
the word “Member” appeared, While badges 
riven to those not affiliated with the Asso 
cintion bore the word “Guest.” 

After calling the meeting to order. Pres 
dent Schumann introduced Mr. Daniel Me 
Laren, president of the Addyston Pipe & 
Steel Co., and chairman of the general com 
Mr. McLaren ex 


‘onded a hearty welcome to the delegates 


inittee of arrangements, 


und expressed the hope that their stay in 
Cincinnati would prove of profit as well as 
pleasure, 

kK. P. Wilson, secretary of the general lo 
cal committee, was the next speaker. He 
expressed his regrets that official business 
prevented Mayor Tafel from being present 
but gave assurance that any foundryman 
who should happen to be overcome by heat 
or other affliction would be taken care of. 

Mr. James Bowron, first vice-president of 
the Tennessee Coal, Tron and Railroad Co., 
of Birmingham, Ala., was next introduced 
Mr. Bowron is an accomplished orator and 
his discourse upon the Southern iron inter 
ests brought repeated applause. Although 
born an Englishman, and raised in the 


very shade of the famous Middleborough 





th 


of 
po} 
bre 





“TAEFOUNDRY. 191 


district, whcse furnaces at one time were 
thought capable of forever holding the palm 
for cheap pig iron production, yet he consid 
ered that his twenty-one years’ stay in this 
had entitled him to be 


The fame which the Middlebor 


country enlled an 
American, 
ough distriet once held had been transferred 
to the Alabama iron furnaces and this large 
ly through the activity of the ‘Tennessee 
Coal, Iron and Railroad Co. To illustrate 
the wonderful resources of the Southern iron 
tield, Mr. that although hi: 


company had largely been working upon one 


Bowron. said 


vein of ore for the past ten years, yet the) 


had in fact but just started, as he felt con 


fident that even at the present rate of pro 


duction 400 years would be required to ex 
haust this one lead. 


Messrs. Lazard Kahn and D. B. Meacham, 


on behalf of the local reception and enter 


tninment committees, added a few words of 


welcome, to which President Schumann re 


sponded on behalf of the American Foun 


drymen’s Association, Ile referred to the 


vast amount of educational work which if 


had accomplished since its inception, and 


outlined future plans which it would be 


Within its scope to take up. 
After accepting the report of the 


secre 


tary and treasurer, and = providing for a 


committee on nominations and another on 
the revision of the constitution and by-laws, 


the convention adjourned until 2 p.m. 


WEDNESDAY AFTERNOON SESSION. 
The first paper read at the meeting was 
by Mr PP. W. Gates, of the Gates Lron 
Works, Chicago, who chose for his topie, 
‘The molder of the future and the need of 
t adequate 


apprenticeship system.” Vhiis 


aud other papers read at the meeting will 


FOUNDRY 


This year all of the papers had 


be published in THE 


AS space 
Will permit. 
been printed 


beforehand, and copies dis 


tributed to the members, thus greatly facili 


tating the transaction of 
Dr. Richard 


per on “The adoption of a standard Syste " 


business 


Moldenke followed with a pa 


of test bars for cast iron.” On motion of 
Mr. Switzer, the chair was authorized = to 
appoint a con mittee with a view of seem 


ing a standard for test bars, a re 


made by the committee at the 


port to b 


next annual 


meeting. 
Thos. D. West's paper on the “Necessity 
of well mixed furnace Casts and ¢ 


ports of analysis” was next rend 


brought out a short discussion. 


‘A. talk on 
the secretary in the 
Mr. Chas. Vickers. 

The paper by Chas, A. 


letermining the 


brass founding’ was read by 


absence of the author, 
Bauer, entitled “A 


hardness of 


test for 


cust 
iron,” was in his absence presented by his 
son, C. L. Bauer, who replied to several in 
quiries concerning the operation of the ap 
piratus, 

THE SMOKER. 


The entertainment committee provided a 


Wed 


smnoker, 


couple of hours’ informal amusement 


hesday evening in the shape of a 


A genuine Missouri meerschaum pipe, to 


gether with e of 


two-ounce packag tobneco 


and a small case of cigars, was 


handed to 


each one as he entered the hall. and the way 


the MOVIL made use of the corn cobs 


would cause one to think that they had not 


ull been raised on the sunny side of Easy 


street 


After those present had become comfort 


ably grouped through half an hour's general 
conversation, they were treated to ao vau 


deville show, consisting dances, 


contortion wtsS, ete At the ( 


this feature a Inneheon was served and im 


promptu speeches made by Messrs 


qireen, 
Sercomb, Cope and others 


One incident of the eveninge’s entertain 


ment is worth more tl ssing notice 


The langhter provoked by thre Witte 


sms of 
Mr. Serecomb and others had not died away 


When Mr. James R. Bowron stepped upon 


the platform, and complimentit the dee 


orntor 


upon the profusion of American flags 


n the hall he touching vy referred to the 
absence of the colors rep nting “our 
brothers across the sea.’ The “three cheers 


for old England’ which should 


ive been enough to convin 


nvone that 
although = tl two grent ne peaking 
nations are rivals for all that the earth 


holds vet if appealed to in the right spirit 


they are nothing if not brothers \Ir Bow 
roms remarks upon the future possible al 
linnee between the two countries and ‘his 
reference to American evements in 
peace Ana Wei brought Se fl beral ap 


plause that the speaker 


must have felt that 


he had touched upon a popular chord. 


THE TRIP TO 


Accompanied by the Chambe of 


ADDYSTON. 


(‘om 
band, the 


merce foundrymen and their 


friends left the Garand Tote at 9 o'cloek 


Thursday morning and boarded the steam 
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er “Island Queen,” which had been charter 


ed to carry them to Addyston. Instead of 
making directly for that place, the steamer 
the river tor 


sole 


the 
distance, affording a fine view of 


carried visitors up 


Cincinnati 


and the towns of Newport, Covingten and 
Ludlow across the river. 
The thermometer throughout the greatest 


part of the time during the convention Kept 
hovering at an uncomfortable height and the 
which the entertainment 


the 


refreshments with 
had 


ronized and appreciated accordingly. After 


committee stocked boat were pat 


arriving at the works of the Addyston Pipe 


& Steel Co. the members scattered through 


out the works, and inspected the many novel 


features found in this plant. Returning to 


the boat, a photograph of the visitors was 


procured, after which the return trip to the 


city began. During the homeward journey 


a tine luncheon was served. 
EVENING 


Putnam 


SESSION. 


E. H. read a paper on “The in 
spection of castings.” 
S. S. Knight, 


illustrated 


with the aid of lantern 


the structure of steel as 


the 


slides, 


under the microscope, different 


SePeT) 
pictures being described in detail in ‘his pa 
per, “The micro-structure of iron and steel.” 

FRIDAY MORNING SESSION. 
The last 


called to 


session of the convention was 


order Friday morning, when the 


paper contributed by Hl. M. Ramp on *Trol 


lev systems, their value and cost,” Was 


read, and another by Stewart Johnson on 


“Steel Castings.” 


“Some notes on the Tropenas steel pro 
cess” was read by Thos. Powell, of Powell 
& Colne, agents for the introduction of the 
process in the United States. Mr. Alexan 


der Tropenas was also present and answered 
a number of inquiries made concerning the 
scope of the process. 

Guy R. Johnson read his paper on “Man 
eaunese in cast iron,’ which produced a short 
discussion. 

A paper by O. Benson, ©. E., on “Combus 
Incombustible Foundry) buildings.” 


the list of 


tible vs. 


finished technical papers. 


OFFICERS, 


made in 


ELECTION OF 


The only changes the personnel 


of the officers was the election of ©. S. Bell 
to the pr sidency of the Association, il place 
of Francis Schumann, retired: C. L. New 


comb as vice-president for the New England 


states, replacing W. E. 
and C. A, 


Central 


Sessions, retired, 
the 


vacancy 


Bauer as 
Western 


vice-president for 
states, to fill the 
caused by the election of Mr 


the 


Bell to the 
presidency of Association. 
\ vote of thanks 


the 


Was tendered Mr. Sehu 
which he had 


guided the Association since its inception. A 


mann for ability with 


similar resolution was also tendered the Cin 


cinnati foundrymen and = others who had 
worked hard for the success of the meet 
ing. 

The following were registered as 


being 


present at the convention 


Francis Schumann, W. H. 
Holbrook, J. M. Warner, J. H. 
adelphia, Pa.: Jos. T. 
I. W. Frank, J. S. 
I). Sleeth, H. M. 


Pfahler, C. T. 
Pepper, Phil 
Best, Montreal, P. Q.; 
Seaman, J. A. 
Wilson, J. S. MeCormick. 
Phillip Mathes, Wm. Yagle, N. P. Hynd- 
mant, John Dimling, R. G. G. Moldenke. E. 
M. Gross, J. ©. Reed, Chas. Bailey, W. M. 
Eliot A. Kebler, E. Piteairn, E. P. 
Sotsford, Mesta, J. R. Moore, J. H 


Logan, S. 


Singer, 


(700, 


Shaffer, Geo, S, Caruthers, Pittsburg, Pa.; 
W. E. Sessions, Bristol, Conn.: E. H. Put 
ham, Atlanta, Ga.; C. S. Bell, ¢. E. Bell. 
Hillsboro, Ohio; Alva Carpenter, T. H. Col 


vin, R. Viall, EK. J. Lyon, Providence, R. ] 
Pr. W. Gates, B. T. Bacon, W. A. 
M. Gardner, Chris. J. Wolff, S. 
G. W. Cope, W. C. Swift, E. S 
De Smet, A. P. Ford, Geo. W. 
kK. Hoyt, S. P. Hostler, B. 
M. Thompson, D. 
Chicago, ILL; 
Herron, 


Jones, B. 
T. Johnston, 
Reid, G. W. 
(retz, 
R. Marehand, <A. 
Gallagher, C. W 


James R, 


Tenn.: A: i. 


Chas. 


Jackson, 
Bowron, Charles 


Chattanooga, Findley, 


C. M. Miller, C. J. Langdon, S. S. Gaylord, 
J. A. Stone, T. H. Gartland, G. H. Palmer, 
V. T. Palmers, F. J. Patterson, Cleveland, 
Ohio; John A. Penton, B. Gomersall, John 
R. Russel, Henry Hansen, H. M. Leland. 
Ik. A. Goodrich, Thos. H. Simpson, J. D. 
Brennan, Geo. F. Crivel, Frank B. Ward. De 
troit, Mich.; TT. LL. Grittith, John Hill. 
J. D. Smith, J. W. Fleig, F. S. Cad 
well, H. F. Frohman, J. KK. Polloek, 
W. QT. White, Geo. MeG Morris, ID 


Bb. Meacham, W. C. Herron, 
Morris, Charles Hoefinghoff, Chas 
M. Lane, Fred J. Brunner, W. D 
Stewart, W. A. Haven, C. J. 
Suit, Louis G, Keck, W. P. 
Cook, R. Bahman, John A. 
G. Wilson, Theo. Ballman, 
S. E. Hilles, Chas, L. 


John B. 
Klein, H. 
Patton, J. 
Stewart, R. A. 
Smith, E. F. 
Oberhelman, A. 
Daniel MeLaren, 


Miner, Wm. R. War 
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ner, John E. Donovan, H. M. Norris, Chas. 
B. Erhart. A. S. Oberding, S. P. Bacon, J 
Eckhardt, J. D. Burgess, J. D. Leary, Win. 
Manley, J. W. Foley, Jr., Cornelius Cudee, 
Geo. M. Clark, A. W. Oseer, Wm. Buchanan, 
S. Bauer, S. P. Egan, Thos. Buchanan, ©. 
E. Stewart, H. Beeching, Jas. H. Curan, 
Chas. Lange, Orville Simpson, A. J, Bauer, 
A. J. Wentworth, F. A. Klaine, E. H. Hue 
nefeld, KF. J. Spiekle, H. J. Gossiger, Otto 
Marmet, A. B. Trum, B. M. Meilzeiner, R. C. 
Nicholas, L. C. Rose, Geo. M. Hahn, A. HI. 
Tuechter, F. A. Geier, J. J. Foley, F. Johan 
nigman, R. J. Kroger, Charles) Buchanan, 
Lincoln Haaey, Wm. W. Herne, Louis F. 
Walter, A. Cunningham, Chas Ss. Wood 
ward, M Ht. Fletcher, T. J. Joyvee, John 
Sargeant, Sam H. Whittaker, W. L. Turner, 
Edwin Melarland, James <A. Green, J. J. 
Bruce, C. A. Truesdale, E. Kemper, A. M. 
Smith, H. D. Erhart, Jay Gould, Geo. Webb, 
J. R. MeFarland, F. P. Jones, C. H. Dom 
hoff, J. W. Foley, Thompson Atkinson, H 
(. Hoetinghoff, B. A. Wallingford, Andrew 
Hawthorne, Cincinnati, Ohio; Geo. B. Buck 


ingham, Worcester, Mass.: LL. SS. crown, 


Springfield, Mass.; J. S. INoons, Weatherly, 
Pa.; Geo. HTH. Lineoln, J. C. Alley, Vietor 


Lanigan, 


Swenson Boston, Mass.: os I. 


Lawrence, Mass.; Stephen Holman, CC. L. 
Newcomb, L. FE. Bellows, Holyoke, Mass.;: 


Jas. Flockhart, Edward Maher, Newark, N 
J.: M. F. Moore, ID. G. Moore, E. H. Mum 
ford, Elizabeth, N. J.: John Kane, Ft 


Wavne, Ind.; John EF. Mills, Port Chester, 


N. Y.; J. J. Burger, Montpelier, Vt.; C. A 


Sercomb, A. W. Bair, Milwaukee, Wis. B. 
ID. Northrup, Washington, Pa.; J. W. Treat, 


Hannibal, Mo.: L. D. Gilbert, O. T. Davis 


Waynesboro, Pac: J. P. Golden, Columbus. 


Ga.:; P. FE. Montanus, John G. Sadlier, M 


L. Milligan, D. B. Hyde, S. S. Knight, J. 


ID. Rodgers, FF. M. Bookwalter, F. W. Bau 
er, Chas. L. Bauer, A. R. Ludlow, Spring 
field, Ohio; Tlenry Bond, FE. W. Husted, But 


falo, N. Y.: Archer Brown, Thos. Powell, E 


Robinson, New York, N. Y.:; H. BE. Morrill. 


Win. Fischer, Andrew Macduff, Dave Smith 
W. H. Kane, Charles E. Zimmerman, J. E 
Zimerman, Dayton, Ohio: Jas. S. Sterling 


Robert C. Tolmie, Wilmington, Del: EF. oD 


Carney, Berlin, Germany; EK. M. Drummond. 


Geo, C, Avery, Louisville, Ky.; Geo. R. Lom 


bard, G. S. Lombard. Augusta, Ga.: W. 


Hein, Harvey, Ill; Thos. D. West, Sharps 
ville, Pa.;: R. C. Augur, Watertown, N. ¥ 


J. R. Homer, Galion, Ohio; W. W. Cheney, 


gas. H. Tuttle, Manlius, N. Ys: We Re 
Switzer, Little Falls, N. Y¥.; M. C. Ganley, 
J. T. Wilkin, Connersville, Ind.; C. H. 
Schwab, Rochester, N. Y.; F. E. Nulson, 
Kast St. Louis, Hil; E. Edwards, Lynn, 
Mass.; EF. EB. Gordon, Conneaut, Ohio; Ru 
dolph Wegelin, Bessemer, Ala.; W. A, Hall, 
S. Kahn, L. Kahn, H. Mashima, F. AX. 
Black, Shelby Compton, H. P. Deuscher, 
Hamiiton, Ohio; KF. V. Knauss, Portsmouth, 
Ohio; A. F. Koons, Akron, Ohio; H. G. By 
ram, I, C. Schwoerer, O. T. Byram, Jos. 
Marsh, Indianapolis, Ind.; Wm. C. Doherty, 
Lowell, Mass.: Wm. Cureton, Mt. Vernon, 
Ohio: M. J. Pero, Fitchburg, Mass.;: W. H 
Orcutt, Noblesville, Ind.; A. L. 
Hartford, Conn.; G. S. Campbell, Plain 
field. N. J.: Wm. N. Gartside, Riehmond, 
Ind.; Frank X, Lang, J. F. Dye, Henry 
Schuh, Newport, Ky.; D. T. Evans, Powell 
ton, W. Va.; R. E. Mehan, R. F. Mehan, 
Monterey, Mexico; U. E. 
ville, Ohio: C. A, Stevenson, St. Louis, Mo.; 
J. W. Gardner, Quincey, IL; C. R. Stephens 
James Barelay, C. T. Morey, Moline, I1.; 
Al. Cordingly, DTenver, Colo.; John Grant, 
St. Paul, Minn.: H,. L. Matthews, Deeatur, 
Ili.; W. H. Wells, Lockport, N. Y.; J. E. 
Fisher, Oil City, Pa.; O. Traherne, Rock 
ford, Il.: Riehard W. Boland, Birmingham, 
Ala.; J. P.. Metealf, Erie, Pa.; R. H. Frees. 
Watikerville, Ont.; C. A. Haertel, Waukesha, 
Wis.: PLoS. Macgowan, Minneapolis. Minn.; 


Carleton 


Kanavel, Zanes 


Hi. 1. Crane, Loveland, Ohio: Hl. B. Parker, 
Albion, Mielh.; A. Tropenas, Paris, France. 


Putting Up the Dough. 


“Among the subscriptions inade for a new 
armory at Pittsburg were $20,000 from the 
Carnegie Steel Co., Ltd... $10,000 from the EH. 
C. Frick Coke Co., and $5,000 from Jones & 
Laughtins, Ltd.°— (be xchange.) 

(There is nothing out of the ordinary 
about this; these who dance ougt!.t to pay 
the fiddler.) 


Old Timers. 


In a recent review of Chicago's industries 
he “Chronicle” of that ity says that ia 
ISo0 William and John Rankin established 
e first brass foundry, while Elihu Granger 
started an iron foundry as also did William 
li. Stow. PL W. Gates opened a machine 
shop, which is now known as the Gates Iron 
Works. 
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Trade Outlook. 


The situation in the iron trade may be 


judged from the following, taken from a 
recent: mnarket report of Rogers, Brown & 
Co.: 


“It seemed eminently proper that the 
American Fourndrymen’s Association select 
ed Cincinnati for their annual gathering, as 
this is the largest distributing point as to 
sales of pig iron and foundry supplies in 
the country. The week has been mostly oc 
cupied in entertaining the large and inter 
esting convention, and yet the activity of 
the market has been such that unusual at 
tention was demanded by business. 

“There has been a fair run of orders em 
bracing every variety of iron, and inquiries 
continue quite as numerous as ever. 

“It is singular that, notwithstanding the 
enormous tonnage being handled, prices re 
main low and irregular, though many of the 
furnaces are so heavily sold ahead that on 
certain grades they are very firm. 

“The continuance of the heavy demand 
ust inevitably result in higher values, and 
With all the tonic influences at work to en 
large the trade, and promising outlook as 
to the future of the country’s prosperity, all 
branches of trade seem hopeful of better 
prices, 

“The iron market in the East is without 
any new features worthy of chronicle, Busi- 
hess in the large concerns runs up to the 


full limits, but complaint is heard 
from the jobbing foundries of dullness inci- 
dent to the summer season. Contracts for 
iron have been made pretty freely in the 
past and the deliveries are coming forward. 
The disruption of the Southern Association 
has had no bearing upon the market, as 
Southern irons run in price somewhat above 
Virginia and Lehigh Valley brands at most 
points of delivery. 

“There is some sign of improvement in 
conditions for export trade, owing to the 
easing up of freight rates. It is very slight, 
however, and it is not expected that the ex- 
port movement of pig iron will amount to 
much until the next cotton season begins. 

“Both the output and the furnace stocks 
of pig iron are shown by last reports to be 
decreasing. Nearly all experienced observ- 
ers are bulls on the general situation, but 
whether the improvement will begin in the 
summer or be deferred until fall will de 
pend upon intervening events.” 


some 


The Addyston Works. 
The announcement from Cleveland, Ohio, 
that the Addyston Pipe & Steel Co. 


fered to deliver pipe in the streets of 


has of 
that 
city for $14.98 possesses additional interest 
to many of our readers, who took advantage 
of their Cincinnati trip to inspect — this 
plant. 

The called 


the low cost of production reached by this 


secret, if it can be such, of 


company, must have been evident to every 


practical foundryman as laying largely in 


the perfect equipment with which the plant 


is provided, together with such a system of 


subdividing the labor as will enable each 


workman to turn out the greatest amount 


of work. The rapidity with which metal, 


flasks and castings were handled by power- 


ful cranes must, to many, have offered a 
striking contrast to their own slow-going 


tools at home. 
Although perfect appliances have render- 
ed it 


should not be 


possible to utilize cheaper labor, — it 
understood that the workmen 
engaged in this branch of the trade possess 
that 
readily substituted and attain an equal effi- 


no experience or new hands could be 


ciency. From the simplest walks in life men 
gain in experience with age and even a gang 
of common laborers, after years of service, 


have a greater value to a shop, although 


their work may be of the lowest kind. 


Make These Things at Home. 
Chicago is the best pig iron market the 


South has, north of the Ohio river. The 
enormous demand for castings, large and 
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small, makes a great eall for Southern 
foundry grades, coke and charcoal. Our 
car wheel irons are largely sold there. But 
the largest demand on Southern furnaces 
for iron in Chicago is for the manufacture 
of malleable iron, a great deal of which is 
consumed by car builders, over the North 
west. Thousands of small malleable cast 
ings are required by the agricultural ma 
chine works. Southern sales of pig iron to 
Chicago foundrymen have rapidly increased 
of late. But what would be best for the 
South, would be the making of malleables 
in the South. Also cars and car wheels, 
and agricultural machines and tools, fur 
nishing everything, iron, steel and wood, 
consumed in the manufactures mentioned, 
That way lies the highest prosperity for 
this section, and we are going that way, 
too. The pace, however, might safely be 
a trifle more rapid.—The Tradesman. 

(The pace has been too rapid already, as 
the number of idle and abandoned car 
works throughout that section of the coun 
try testify. Whenever the time comes that 
malleable castings and cars can be made 
throughout the South in successful compe 
tition with the rest of the country, there 
will be no lack of capital, Capital is blind 
and does not recognize either sectionalism 
feels half 


way confident of securing returns and the 


or polities, it goes wherever it 


South will seevre manufacturing industries 
in proportion to the amount of return it can 
Many 


people are now nursing burnt fingers from 


guarantee on the capital invested. 


trying to rake dollar chestnuts out of the 
fire in that section.—Ed.) 


A Limit to Discussion. 

Regret has been expressed in some quar 
ters that a more extended discussion did not 
follow the reading of the majority of the 
papers presented at the late convention o! 
the American Foundrymen'’s Association, It 
is a litth: singular that those who bemoan a 
lack of discussion did not avail themselves 
of the opportunity to “say something.” Cer 
tainly, if anyone desired to be heard every 
chance was offered him to exercise his vocal 
organs, and no criticism on the disinelination 
of others to engage in oratorical contests 
should be offered by those who so zealously 
guarded their own “wordy” ammunition 

Looking at the matter more closely, no 
long search is required to find a reason for 
the limited discussion on some of the papers 
Take, for instance, the one by Mr. Knight on 
the “Micro-Structure of Tron and Steel.” and 


it will readily be seen that there were but 


few persons present who were sufficiently 
familiar with the subject to engage Mi 
Knight in intelligent debate. The same 
could nearly as well be said with reference 
to the paper by Dr. Moldenke. Although the 
question the latter adopted for his topic is 
one that interests foundrymen more or less 
it is nevertheless true that but few hav 
viven the subject more than the most super 
ncial attention. Then there 1s the paper by 
Mr. Johnston on “Steel Castings.” and how 
nanny of those present were sutticiently con 
versant with the peculiarities of steel foun 
ding to enter more deeply into the subject’ 
We might continue throughout the list im the 
saline lanner, 

In speaking this way, we are not question 
ing the intelligence of those who attended 
the convention. The papers read wer 
largely educational, being taken from othe! 
than every-day foundry practice. It is not 
to be expected that a man is going to talk 
about something with which he is unfamil 
iar, especially where this would be readily 
detected. An 


jamming” 


overindulgence in “wind 
such as has characterized some 
foundrymen’s meetings, is neither dignitied 
hor useful, neither does it yield the perpe 
trator any comfort. We rather admire the 
tact of a man who knows enough not to say 
anything unless he has got something to say 

It is the gift of but few to possess the 
ability to speak freely on the technical sub 
Jects which are brought before engineering 
societies and trades associations. A man 
nay be able to write a convincing treatise 
on a question, and it is likely that he will 
Inake himself ridiculous, through contra 
dictory statements, if he attempted to de 
liver the same in the form of a speech 
Technical discussions are, and have always 
been, largely carried on through the tech 


nical press, where the author may be sure 


that his statements are presented in such a 
Way as to convey his ideas and opinions 
We feel contident that the discussion on the 
papers read at Cincinnati has not vet ended 
in fact, we believe the best is vet to come 
after mature thought and due deliberation. 
While some of the different meetings ot 
foundrymen may appear to have but a lim 
ited attendance, sight should pot be lost of 
the fact, that through subsequent publi 
cation, the papers and the discussion follow 
ing same are practically placed within the 
hands of every foundryman in the country 


at least every practical and successful man 
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n this way a much larger audience is ulti 
ately reached and discussion extended be 
vond the actual meeting, 


As We See It. 
When electricity moved the first) street 


vears ago, enthusiastic electri 


car, a few | 
cians predicted that the new power would 
ua short time displace the steam locomo 
ive; vet there are more of the latter in use 
o-day than ever, and the bulk of freight 
und passengers are handled by it. | Euro- 
pean cupola, operated by a steam jet, apr 
peared on the shores of America within the 
memory of the writer, and all fans and blow 
ers were forthwith to be discarded, iron wae 
io be melted at a much less cost than for- 
merly, yet to-day we stick to the fan and 
blower, and many an enthusiast who 
planked his “spondulicks” on the steam jet 
cupola is giving vent to unprintable words, 
when asked about his connection therewith. 

We are led into thinking this way by an 
article on the “Advance of Chemistry.” by 
Mr. West, appearing elsewhere in this issue, 
which we print more in a spirit of fair play 
than for any original light it sheds upon the 
subject of chemistry in foundry practice. 
rhe regulation of mixtures by the measure 
ment of shrinkage is far from being as old 
as founding itself, as fine Measurements are 
of comparatively recent origin. Mr. West 
is apparently writing under the delusion that 
the average foundry makes a complete 
change to new brands or different shipments 
of iron every day, while, as a matter of fact, 
but a small change, if any, is made, and any 
deteriorating influence exerted by a new 
iron is counteracted and made of small con 
sequence by the larger proportion of brands 
of iroa whose quality is known. 

“The more modern method ‘analysis’ to 
which we can resort to detine what our iron 
is before it is charged,” does not seem to 
have reached that state of perfection where 
it is absolutely to be trusted if we are to 
believe what Mr. West said in a recent 
paper contributed by him to the Pittsburg 
Foundrymen’s Association and printed in 
THE FOUNDRY for May. 
differences in chemical analysis, the author 


Speaking of the 


said: 

“When such a difference is to be found in 
inalyzing pig metal, where the greatest care 
ind skill have been exercised, what are the 
chances to be run in accepting analyses made 
by the different rapid methods in the rush 
of every-day furnace practice, Here we 


have, with the best of care and skill, a varia 
tion in the ingredients sufficient to affect 
two-thirds of all the castings made, causing 
them to be either bad or ill-suited for the 
use for which they were intended.” 

There is nothing that can harmonize the 
above and a number of other statements in 
the same article with the assertions of the 
author in the present issue. To cut the ar 
sulment short, We may ask why, if chemistry 
is to prove such a money-maker for ALL 
shops, why has its introduction got to be 
forced? We believe there is room for both 
pliysical and chemical tests, but if chemistry 
jdlone can reduce the cost of production, Sal\ 
i dollar a ton, we can readily see that the 
Huetuating enthusiasm of our critic rests on 
a broad base, and we must acknowledge our 
selves ata loss to understand Why foundry 
nen have not more generally accepted his 
Views. Because anything is modern, there is 
he reason to suppose that its use can with 
profit be extended universally: but if chem 
istry will pay in all foundries, it will get 
there without the aid of a brass band to 
push it along, 


The Expense of Tools. 

At the List meeting of the Western Foun 
drymen’s Association one of the members 
made some remarks about the expense at 
tached to operating such tools as movable 
srinders, pheumatic chipping tools, ete. It 
is one of the idiosynerasies of the ordinary 
foundryman that things ought to last for 
ver, Probably this is because he 
has been surrounded from infancy with 
i lot of appliances possessing extraordinary 
life. A cupola, if protected from the intlu 
ence of rust, has about the same longevity 
as the elephant. The tools used by molders 
last in most cases too long for economy. <A 
rammer is used until it is but little short of 
an ax, splitting the sand instead of packing 
it. A shovel is kept in use when it will not 
carry a quarter of the load it ought to. A 
pair of bellows is in service when it does not 
possess enough power to dislodge a tly from 
its roost. As foundrymen, we are more apt 
to use tools too long than not long enough. 

\s regards the expenses incurred in oper 
ating later-day appliances, they may be said 
to be 


regulated by the user. Some people 


will ride a bieyele for years, while others 
Will have theirs in the scrap heap in three 
months, So individual management will 
decide the expense connected with the opera 


tion of tools placed in the foundry. Taking 
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it all around, we should take the same view 
of wearing out things in the foundry that 
the editor of a railroad journal did of wear 
wheels. His argument was 
When car 
not worn out they are not earning anything: 


ing out «ar 


something like this: Wheels are 


the sooner they are used up, the more money 


will be earned for the road. Let us all get 
away from the idea that it is bad manage 


ment to have things wear out in the foundry. 


The Micro-Structure of Iron and Steel.* 


By S. S. KNIGHT. 


Sinee systems of testing have become so 
numerous and so many are possessed — of 
such seeming merit, engineers and construc 
tors have been forced to pause a moment 
before closing that 


are drawing up and give attention to what 


the specifications they 
means shall be used to determine whether 
the purchased product shall have the desired 
properties. 

It has felt, in the world of 
iron and steel manufacture, that the time 
honored 


long been 


tests for tensible 
strength, elongation under load and the de 
termination of the elastic 


fiber-stress, 


limit were not 


sufficient to insure the acquisition of ma 


terial to meet special requirements, hence 


the foremost investigators turned with en 
thusiasm to the chemical laboratory as a 
means of supplementing the 


mentioned. It is needless to add that even 


tests before 


here they were somewhat disappointed as 
in the case of the carbon compounds of steel, 
the science of chemistry could not make a 
distinction between the 
that 


hardening carbon. 


ordinary cement 


carbon and so familiarly known as 


As an example, let us 
consider a steel rod which for convenience 
we will analyze and cut into two pieces. 
One part we will call A and the other B. 
The analysis showed that this rod contained 
o40 per cent. of carbon which, of course, 
was all combined, the phosphorus was .106 
per cent, and the manganese .553 per cent. 
A was placed in a furnace and heated to a 
moderate recness or 700. degrees centigrade, 
while B was heated to about 1200 degrees. 
Both were thrown upon the ground and al 
lowed to cool slowly. They were then taken 
and submitted to a strain of 45,000 pounds, 
each piece thus strained being eight inches 

* Paper read at the 


the American Foundrymen’s Association 


Cincinnati meeting of 


long. The original diameter of the rod was 


nine-sixteenths of an inch. Under the stress 
and B but 
as much as A. A 


that the 


A elongated .65” 15”, or one-fift! 


subsequent analysis 
content had not 
method could 


make no distinction in regard to the com 


showed carbon 


changed, and the Eggertz 
pounds of this element with the iron in the 
two bars, 

This case only shows how limited were 
the advantages to be derived from the pos 
session of chemical facilities, and although 
they are of far more value at the present 
time than they were one year ago, yet the 
science has not been perfected to such an 


extent that its exponents need feel any 
alarming gratification when it comes to dis 
tinguishing between the various compounds 
of carbon and iron. Even if it were able 
to do this, it could only give us the com 
position of the material from a 


standpoint, so that 


chemical 
the discovery of what 
processes it was submitted to in its manu 
facture would still come under the domain 
of some other science, Hence engineers, 
who had so often found faulty steel of the 
correct Chemical composition, but wholly 
lacking in those physical properties which 
had been so commonly found in similar 
stock, and which had been so particularly 
desired in the material in question, turned 
With a new zeal to the recently discovered 
process of determining the mechanical prop 
erties of steels by a system of mechanical 
new departure with 
which we hive to deal to-day, and which 


we shall proceed to investigate. 


analysis. It is this 


We have called this new method a system 
of mechanical analysis, and it may be in 
teresting to know that this was the identical 
terminology used by its inventor, Dr. Sor 
by. The very name leads those interested 
to suppose that, like other mechanical and 
unlike chemical means of testing, this sys 
tem would become popular since its name 
made the uninitiated to suppose that it was 
free from scientific terms. As usual, such 
Was far from the case and the 
system of testing by reading or studving the 
fractures of 


doctor's 


metals with the naked eye or 
low power magnifying glasses soon grew in 
to science with a terminology of its own, 
and in place of the simple magnifying glass 
came the compound microscope. 

Let us note before going further that the 
difficulty of performimng a test will detract 
nothing from its 


intrinsic merit. It may, 
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and 


owever, quite often will so limit its 
eld of actual utility that ofttimes where 
t could be used to the best advantage it will 


« dispensed with solely because it is of 


uch a that it is 
This difficulty 
two 


nature inconvenient to 


erform., may arise from 


ther of 


of both; 


causes or from a concurrence 


first, the necessity of possessing 
and the require 


ment of specific knowledge or obscure tech 


costly apparatus, second, 


nique. 
It is probable that no test has ever been 


devised in any class of work which pos 


Fic. 1. 


SEKIES I, 2a—Annealed at 


1o15° C; Verti 
tical Ill, x30; Carbon, .14 
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pieces ol 
be held t 


necessarily 


carbon might, in some 


hiahner, 


wether, which hypothesis would 


make them homo- 
brilliant, 


glittering diamond, while the other was but 


chemically 
and 


geneous, yet one might be a 


a shapeless lump of black graphite. In this 
uuld be crystalline and the other 
perfectly amorphous. 


case one W 


Hlappily, however, for 


the investigator, this latter 


condition can 
not exist amovug metals, since crystalline 
forces on one hand and strains of tension 


and compression on the other, superinduced 


by a dissimilarity of thermal conditions, 


Fic. 2 
Annealed at 1015° C; Verti 


cal I x200; Carbon, .14 

















Fic. 3. 
SERIES I, 4b—Annealed at 1300° C; Oblique 
Ill. x20; Ca 


rbon, .14 

sessed both of these difficulties in so marked 
that 
present 


a degree with which have to 


the 


as 


we 
deal in case. 

To the unobserving it may have appeared 
that iron and more particularly = steel is 
nearly homogeneous. Homogeneity is of two 


distinet kinds, 


which we may loosely call 
molecular ana molar, or, more properly, 
chemical and mechanical. It must be Kept 


presence of 


that the 
Inno way indicates or necessitates the pres 


in mind, however, one 


ence or absence of the other. Thus two 


SERIES I, 1b—Hammered; Oblique Il). x30; 


Carbon, .14 


give rise to definite geometrical elements of 
physical AC 
may, 
moreover, assume perfect crystalline forms. 
with their planes of cleavage detined 
and highly distinet: or embryonie crystalline 
the con- 
glomeration of confused organization, which 


constitution in 


cording to 


metal. 
elements 


every 
Osmond, “these 
W ell 


forms, segregated in midst of a 
is the more common case, or pseudo crystal 
line forms of expansion and contraction like 
those produced by the drying of gelatinous 
precipitates (as most frequently seen), all of 
different 


these forms associated, 
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You grasp at once the magnitude of the 
tield to be the 
uses the microscope in interpreting the sur 
In fact, the 
metallography has grown 


out of the study of 


covered by science which 


faces and fractures of metals. 
entire science of 
fractures 
The 


yvester 


exclusively 
and the desire to correctly read them. 
science is is but a 


young, thing of 


day, and although we do not know what 
it embraces in its scope, nor can we predict 
what its future will be, yet we can say with 
absolute certainty what advantages may be 
obtained from its use to-day, 


It is not necessary to consume your time 


with a history of this science; it will be 
sufficient to say that Dr. Sorby was its 
founder, and that under the influence of his 


writings and works it has grown to such an 
extent that where its originator was able to 
use but nine or ten diameters of magnifying 
power upon his specimens, the exponents of 
his system to-day can use upwards of one 
with excellent results. 
This rapid progress has been due, in a great 
the untiring efforts of Messrs. 
Osmond 


thousand diameters 
neasure, to 


Martens, and a seore or more of 


others. Like most sciences, it started in the 
laboratory, and has steadily grown and ex 
tended, until we find it used to-day as a sup 
plement to chemical analysis and physical 
testing in country upon the 


having larg: metallurgical interests. 


every globe 

We would not wish to assume the criterion 
of speaking for American metallurgists, but 
a quotation from Prof. Stillman, who is an 
acknowledged authority on all questions 
pertaining to engineering, will show in what 


high regard he holds this science. He says, 


in part: “Microscopic examinations of iron 
have led to remarkable developments of our 
knowledge of its structure,” Recent investi 
gations have shown that eminently practical 
results are to be obtained from microscopic 
exXatinations, 

As an illustration of its commercial value, 
let a discovery made by one of the foremost 
German microscopists of to-day be consid 
ered, 

Baron von Jupiter, while studying the de 
terioration of steel rails in actual 
found that before the complete annihilation 
of the 


service, 


structure obtained by heating and 
working took place, or coincident with it. 


that the end of the rail bolted between the 
fish plates would begin to show microscopic 
cracks or 


fissures. Further study of this 


phenomenon proved that the original struc 


“TRAE FOUNDRY. 


ture could be 
the rail 
be understood 


restored by 
thermal 
that 
no rolling or mechanical operation would be 


simply giving 
treatment. It will 
to accomplish this end 


proper 


required, the proper degree of heat correctly 
applied fully attaining this end. 

It had long been known that in iron in the 
refined state or:as steel at least two. me 
chanically different 
These were supposed to be pure iron and 
iron in with This old 


steels without 


substances existed. 
carbon. 
true enough for 
that had 
jected to heat treatment. 

was 


combination 
theory was 


temper or those never been sub 


As more attention 
under 
various conditions, some startling facts were 


given to steel and its behavior 


discovered. As regards our present topic, it 


will be sufficient to note but two of these. 





S. S. KNIGHT. 


The first is that when any steel that is 


rich in carbon is slowly heated by any con- 
stant source of heat, the temperature rises 
uniformly or as the length of time that the 
heat is applied, until a point in low redness 
is reached 


(GSO° to 720 when 


the material ceases to continue te uniformly 


centigrade), 


increase in temperature and remains for an 
appreciable time the same color. After a 
time the temperature continues to rise uni- 
formly again as if 
had been felt. 


no disturbing influence 
This it may do until liquifac 
tion takes place, but usually lesser retarda 
tions the 


occur as temperature 


opposite 


rises. In 


cooling the phenomenon = takes 
place, the color gradually leaving the steel 
until the point is 


metal assumes 


same reached, when the 


a sharp and distinet glow, 








“TAEF OUNDRY. %”0L 


which soon subsides and the cooling con 
tinues in the previously described manner. 
These points where the retardations take 
place are called the W and YV_> points by 
Hlowe, and are designated by Osmond as 
Ar, or in cooling the points of recalorescence. 

Without entering too deeply into the char- 
acter of this phenomenon, we may assume 
that the only retardation that takes place 
occurs at the W or V_ point, although as 
just shown, such is not the case. Osmond 
explained this phenomenon by asserting that 

Fic. 5. 


SERIES IV, 1bh—Showing Cementite; xto: 
Blister Steel. 


the amount of carbon that the steel con 
tained, but this was reconciled to this theory 
on the supposition that the carbon clogged 
the action or change from one form of iron 
to the other, 

This same phenomenon explained from a 
microscopic examination would be very sim 
ple and, above all, would rely solely upon 
observed and known facts, instead of wholly 
upon an hypothesis that from its very na- 
ture could never be verified. The retarda 
tion would be seen to be due to the changing 

Fic. 6. 


Seriks IV, 2 Details of Cemtite; xt« 


Blister Stee 

















BiG. 7 
Series IV, ta—Showing Cementite; x10; 
Slister Stee 

the change which took place was from the 
ordinary iron to a special hypothetical, allo 
tropic form, which change, of course, con 
sumed heat, hence the retardation. As it 
was known that a sample quenched from a 
higher temperature than this point would 
be greatly hardened, Osmond gave this allo 
tropic form of iron a property of increased 
hardness and claimed that the quenching 
did not allow a sufficient time for the iron 
in this hypothetical state to change back 
to iron in the ordinary state. It was also 
known that the increase in hardening, due 
to quenching, was roughly proportionate to 


Serres IV, 2a—Details of Cementite 
Blister Steel. 


of composition which takes place in the ear 
bon when it is subjected to a heat greater 
than Too? ©¢ 

The process of preparation for this exam 
ination would consist in making a button 
from the stock which is to be quenched and 
also one froin the same material after it 


has undergone this operation. hese but 


tons are sections of 4” thickness and any 


convenient dinmeter After being turned 


out on a lathe they are mounted upon a 
¢lass slide such as is used for ordinary mi 
croscopie work and then placed in a chuck 


Which securely holds them. The surface is 
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then ground off on an emery wheel, finer 
and finer wheels being used as the operation 
proceeds. The surface is then polished with 
emery flour, calcium carbonate, and lastly 
With Washed rouge. 

Under the microscope these buttons will 
show two entirely different structures. The 
first will show pure iron, which is known 
as ferrite, and some of the many compounds 
of iron and earbon. This ferrite may be 
seen nearly pure in malleable castings. 
When relief polished it retains a dull polish, 
but becomes massive as the process is con 
tinued: this appearance fades away and if 
becomes granular, sometimes resolving into 
the massive structure again under higher 
magnifications. 

No. 1 shows the granular structure of fer 
rite and is a sample of .14% carbon steel 
which was annealed at 1015° Cc. No. 2 
shows the massive structure above referred 
to under higher magnificartons, the ferrite 
being in the form of large polyhedral crys 
tnls and the specimen being No. 1 magnified 
GG times more than as shown before. The 
umination in both eases was vertical. No. 
® shows the same steel annealed at 1500° C. 
under oblique illumination. The dark por- 
tions are those protected from the light by 
the irregularities of the surface. No. 4 is 
the same steel hammered, the 
The granular structure 


illumination 
being also vertical. 
is especially worthy of notice. This ferrite 
remains uncolored when etch polished with 
calcium carbonate or when etched with tine- 
ture of iodine. 

Besides the ferrite just spoken of four 
other distinct forms are known to micro- 
scopists. All of these are in a greater or 
less extent compounds of carbon and iron. 
The most commonly seen of these is the var 
iety known as cementite, which is supposed 
to be a carbide of iron of the formula Fe38c., 
It was formerly supposed to be the hardest 
of all the compounds of carbon and _ iron, 
having a hardness about equal to that of 
felspar. It is believed to be identical with 
the hard components of both cast and forged 
steels. Like ferrite, it remains. uncolored 
when etched with tincture of iodine. The 
appearance of this constituent is often very 
deceptive and its tendency to appear as 
scratches or fissures is likely to lead the 
neophyte astray No. 5 shows a portion of 
a button of blister steel, which will at a 
glance show the appearance of which men 


tion was just made, No. 6 shows a portion 


of the same field shown by its immediate 
predecessor, the magnifying power having 
The detail of the 
supposed seratch is clearly shown, the illum 


been increased ten times. 


ination in both cases being vertical. It will 
be seen that the beginner would be = apt 
to take the appearance just spoken of as an 
evidence of the incompletion of the polish 
ing process. Such, however, is not the case 
and is a strong point in favor of the fre 
quent inspection of the sample while being 
ground. No. 7 and No. 8 are also specimens 
of stock sinlar to No. 5 and No. 6, the 
cementite being shown in detail in the lat 
ter. It will be noted that what appeared 
as a cloud in No. 6 appears as distinet strue- 
ture in No. 8. Also notice regularity of the 
various angles formed by the intersection 
of the monoclynic needles. In all of the 
last four specimens shown, the homogeneous 
structure of the ferrite or matrix in which 
the cementite lay, is a point worthy of at 
tention. 

Another of the compounds of iron and ear- 
bon has long been known as pearlyte, on ae 
count of its nacreous luster. When viewed 
With upward of five hundred diameters of 
magnifying power, under vertical illumina 
tion, this constituent may be resolved into 
flakes of hard and soft material lying in al 
ternating lamillae or strata. Formerly this 
divided into two 
known as granular and lamilar 
This terminology has entirely 


substance was kinds, 


pearlyte, 
disappeared 
and in its place has come the word sorbite, 
in honor of Dr. Sorby, who, as will be re 
membered, was spoken of as the founder 
of this scieuce. It has been clearly demon- 
strated that this sorbite is not of the formu- 
la Fe3C, 
etch polished the color changes from yellow 
to light brown and then from blue to purple, 


as originally supposed, since when 


and at no time as the change goes on is the 
color homogeneous. It has been suggested, 
and with reason, that this constituent may 
have the formula Fel0C, 

Still another compound, which is of. re- 
cent discovery, is termed Martensite, after 
the noted German microscopist, Prof. Mar- 
tens. It is always present in tron that has 
been quenched from above the point of re- 
calorescence, and requires etch polishing to 
bring out the structure, which is usually 
seen in the form of faccicles or collections 
of parallel rectilinear fibers. The matrix 
in which these fibers lie may be ferrite, con- 
taining a small amount of emulsified car- 
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bide of iron of uncertain Compositien or may 
appear to be intersected by short: irregular 
lines. Osmond believes that what is now 
called martensite is not a defiaite compound 
of carbon and iron but rather an allotropic 
form of iron in crystalline arrangement, un 
der the influence of carbon. This theory 
seems, however, strained to suit the one pro 
posed by the same author in regard to the 
retardation in heating or cooling high carbon 
steels. This theory of crystalline arrange 
ment finds some evidence in its support, 
from the fact that martensite is often seen 
Fic. 9. 


SERIES II, 2a—Annealed at 750° C; Verti 
cal Ill, x30; Carbon .45 


The last and in many cases the least 
known of all the microscopic constituents 
of steel is troostite, so called in honor of 
the noted French microscopist, Dr. Troost. 
This compound may be found in properly 
quenched medium iron, and if etch polished, 
nodules appear in relief together with strips 
or orientations of ferrite, while between 
these may be seen intercalations of mod- 
erate hardness and varying depth. These 
bands show temper colorations which pro- 
duce an irregular spotted appearance not 
unlike the surface of a spotted marble. The 


Fic, 10 
SERIES II, 2e—Annealed at 750° C; Verti 
cal I x200; Carbon .4 




















Fic. 11. 
Annealed at 115°C; Vert 
cal li X32 Carbor 4 


is groups of fibers in bundles of three, run 
ning parallel with the sides of a triangl 
as is the case in bodies which erystallize in 
the cubical system. Martensite may not al 
vays be identified by etch polishing, as 
sometimes it is not colored and then it takes 
but a light vellow sheen. Tincture of iodine 
auses it to take a yellow, light brown o1 
lack color, according to the carbon content 
if the steel being examined. It is partly on 
iccount of this irregular manner of receiy 


I 


g color that it is disputed whether it is 


1 fundamental compound or not 


characteristic of this constituent 
s that it is almost amorphous. and some 
mes slightly granular but never stratified. 


Coming back 


to the peculiar bebuvior of 


, 
eels and the 


facts that have been discov 


ered n observing their 


deportment under 


rious conditions the peculiarity of re 
cnlorescence we ave considered, the other 
of which mention was made is now before 


The art of te Hiperine steel lias been known 
for centuries, but the nature of this process 


has not until recently been demoustrated. 
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The fact that a bar of steel can be heated 


and cooled and by this process have its 
physical characteristics changed without ai- 
tering its chemical composition seems in it- 
self to be strong evidence that a change 
of no dimensions must taken 


place in its structure. Before the utilization 


mean have 
of the compound microscope it was impos- 
sible to obtain any definite knowledge con- 
cerning this change, but its use supplement- 
careful chemical analysis has done 
much to unravel this mystery. It was form- 
erly supposed that when a piece of tool steel 
heated moderate and 
the sudden cooling in some 


ed by 


was above redness 


quenched, that 


manner made the molecules of iron come 


into closer contact, and hence so greatly aug 
This theory was, how- 
volume of any 


mented its density. 


ever, ridiculous, since the 
increased. 
that the 


formation 


treated also 


exumination 


material thus was 


Microscopic showed 


real cause of hardness was the 
of a subcarbide of iron of the probable form- 
Ula Fe24c, This compound 


in the presence of the most dilute acids in 


decomposes 


to the normal carbide of iron and pure iron 
Which appears under the microscope as fer 
rite, The subcarbide of iron possesses al 
most diamond-like hardness and also a great 
Its de 


composition may be affected by annealing. 


capacity for permanent magnetism. 


and in such cases it is to be remembered 


that the temperature need not be higher 
than moderate redness as it has been found 
that 


perature of as low as 400° C, 


this carbide is decomposed by a tem- 
It is readily 
seen, from the above facts, how quenching 
may harden and annealing soften any steel 
which has a high carbon content. 
Following this same phenomenon a little 
further, the above facts also constitute an 
explanation of why ‘heating to dull redness 
Will invariably destroy any permanent mag 
netism which a steel may possess. It is 
only necessary to keep in mind the capacity 
this carbide has for permanent magnetism 
and its low temperature of decomposition in 
hand all of the 


operative in bringing about this 


order to have in causes 
which are 
seemingly strange result. 

While considering this form of carbon and 
iron combination, it will be apropos to spend 
a moment on another 


phenomenon com 


monly known as case-hardening. This pro 
cess has been indiscriminately called a car 
bonizing or a phosphorizing one, according 
to whether the material to be case-hardened 


was packed in charcoal or bone-meal. As 
is well known, the depth or extent of this 
surface hardening is in proportion to the 
amount of time that the incandescent 


terial is kept in contact 


ma- 
with the packing, 
and also varies with the kind of filling used. 
The fact that is most worthy of our atten- 
tion is that no hardening takes place until 
the material is quenched, and the higher the 
temperature at which this quenching occurs 
the harder will be the material thus treated. 
In order to determine if this process con- 
sisted in phosphorizing or carbonizing the 
carbon 
into two pieces, one being retained as found 


stock, a bar of low steel was cut 
and the other heated with the packing along 


with other work, being case-hardened for 


three successive days. At the expiration of 
this time a sample of each piece was taken 
into the laboratory and analyzed for carbon 
and phosphorus. The analysis showed the 
following results: 

After being 


Original Stock. Case-hardened. 
FROSHNOTUS 26... 006% OO6% 
COPUOR 66 occas OTO6S% oN 


In the original stock this carbon proved to 
be in the form of the ordinary carbide of 
(resC), both from 
chemical tests. The case-hardened 
was then heated and quenched until it was 
that a 
An examination 


iron microscopic and 


piece 
so hard file could scarcely cut it. 
was made to ascertain in 
what state the carbon now existed and again 
both chemical 
made, with the result of proving beyond a 


microscopic and tests were 
doubt that the carbon had changed from the 
ordinary carbide form into the almost dia 
mond-hard sub-carbide of iron of tie formu 
la Fe2ac, 

As mentioned before, one of the greatest 
advantages of using this system of micro 


scopie investigation is with 
Which the manner of working the stock may 
be told. Thus a 


Which was spoken of could be sent to any 


the certainty 
sample of the steel rod 


part of the world and the microscopist mak 


ing the examination would know that A 
had been subjected to a temperature suit 
able for the working of stock carrying .34% 
carbon, and that B had been heated to a 


temperature far in excess of this safe limit. 
and was no longer suited to the purpose for 
which A could be used, 

While speaking of the manner of inspec 
tion which with this instru- 
ment, some photomicrographs of steel of dif- 


may be done 
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ferent carbon content will show how much 
of value may be learned by means of the 
microscope. No. 9 shows a sample of 45% 
carbon steel annealed at a 
too” 6 &. 


temperature of 
magnified only a small amount un 
der vertical illumination. The granular ap 
pearance is to be noted as it disappears un 
der a higher magnification. No. 10 shows 
this same specimen magnified 66 times more 
than No. 9. The now appears in 
large irregular flakes not so uniformly dis 
tributed as would be inferred No. 9. 


ferrite 


from 


Fic. 13. 


Series Il, ta—Hammered; Vertical Il, 


x30; Carbon .45%. 


Coming now to heat treatment, we see 
in No. 15 a sample of 
1.24% been annealed at 
the high temperature of 1330° C. This steel 


shows the effect of this burning in the light 


tool steel containing 


earbon which has 


piping ferrite, which is an infallible sign in 

any steel that it 

high temperature. 
No. 16 is 


bon, this specimen being hammered. It is 


has been subjected to too 


inother sample of this high car- 


shown in oblique illuminations, the ferrite 


appearing as light flakes. No. 17 shows 


Fic, 14, 


Serres II, 1c--Hammered; 


Vertical I 


x200; Carbon .45%. 




















Fic. 15. 
Sexies Il, 2a—Annealed at 13309 C; Ver 
tical Ill. x33; Carbon 1.24%. (Light pip 
ing ferrite; 1330° C; Burnt Steel.) 
Another sample of this same steel is shown 
in No. 11, time the 
taken place 
1115° C. 


ramified needles lying at all angles to each 


this annealing having 


from a higher temperature, 
In this case the ferrite is seen as 
other. No. 12 is the same specimen under a 


inagnification 66 times greater, the ferrite 
again appearing in irregular flakes. No, 15 
and No. 14 are specimens of the same steel 
whieh have been subjected to treatment un 
der the hammer, the ferrite showing as in 


the previous illustrations. 


Fic. 16. 
Series Il, th—Hammered Oblique Il 


x33; Carbon 1,24 


the other extreme of temperature for this 
same stock, it having been annealed at 13380 
C. Here the ferrite again assumes its char 
acteristic appearance in burnt steels, the il 
lumination being also oblique. 

We now 


same 


come to No. 18, a sample of the 


The 
ferrite seems to be more finely divided, and 


stock having been 


hammered. 


this conclusion is substantiated by the same 
specimen as seen under a magnification 66 
times as great as shown in No. 19. 
the ferrite 


Here 


yppears as a cloud, and this 
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structure always indicates a strong and uni 
form steel. 

No. 20 shows a sample of steel containing 
45% of 
to a temperature too great for working. The 


carbon which has been subjected 


ramifications of the ferrite are beautifully 


shown under vertical illumination, while in 


oblique illumination the structure appears 


less certain, No, 21. 


Coming back to heat treatment and its 


effects general, there is no 


that has 


upon steel in 


more remarkable discovery been 
made in this field for many years than the 
explanation of the phenomenon of water-an 
nealing. This heretofore inexplicable process 
is now accounted for in the most common 
place manner by means of the facts recently 
found out by the microscopic examination 
of iron. 

If the end of a 
a light redness and quenched in water, while 


will be found 


bar of iron be heated to 
the other end be left cold, it 
that 
the hardness is less than it 


there is 


a place along the bar where 
was before the 
heating. although the end most highly heat 
ed be so hard that a file cannot cut it. It 


is now known that the increased hardness 


is imparted to the steel by the changing 


of the normal carbide of iron to the sub 


carbide. This sub-carbide existed in small 


quantity in an emulsified form in the orig- 


inal bar, thus giving it what hardness it 


Now. as this sub-carbide decom 


possessed, 


poses at so low a temperature, there is a 


place in the bar where what little sub-car 
bide did 


the normal carbide and thus the determina 


originally exist, is changed into 


tion of that portion which will be water an 
nealed. As the temperature rises this nor 


mal carbide would be retransformed into 


the sub-carbide, but as this rise at this point 
never takes place, the carbon is left in this 
intermediate form. 

The use of the 


microscope in cast iron 


work will not be as easily demonstrated as 


in the case of steel, for in this case we have 


to deal with more fundamental forms, both 
of crystallization and chemical Composition. 


The presence of one of these, graphitic car 


bon, greatly complicates the process and ren 


ders the exhmination of cast 


mi ‘TOSCOpiICc 


iron far from easy for the beginner. This 


in no way lessens or modifies the value to 


be received from its use but renders the 


possibility of its becoming popular less cer 


tain, 


Possibly no Character of work could afford 
a better example of the value of the adapta 
tion of microscopic metallography to foun- 
dry work than a brief description of its use 
in the manufacture of the so-called gun-iron, 
As is well known, the only requirement of 
this metal is its high tensile strength, which 
should be over 50,000 


pounds per square 


inch. Thinking that some other data would 


be of interest, a few other measurements 


have been made, which will be seen to be 


allied to made 


upon the common iron used daily for ordin- 


quite nearly similar tests 


ary castings. These bars were pulled and 
broken without any finishing of any kind. 
except No. 1 and 2, which were accurately 
turned down to size, the others being taken 
from the mold and rattled to clean off any 
adhering sand. 


Tensile Tests, 


No. Meas'ni'ts. Brk. Str. Meas'in't. 
1 Area 1 sq. in. 84700 683X508" 
2 Area 1 sq. in. 85400 063X908” 
= 4 Area 1 sq. in. b87TTO 
t Area 1 sq. in. 52450 

Transverse Tests. 
Def, Sh’'k’g. Brk. Str. H'd'n's, 
100” 140” 10) yas £1 
O80” 145” 1490 236 
Shrinkage was measured on one lineal ft 


Deflection was taken at 1000 pounds. 


These bars show a shrinkage slightly in 


excess of that ordinarily seen in cast iron 


and a hardness slightly above that of ma 
terial suited for common 
Bars No. 1 and No. 2 
Olsen 


machine work. 


were pulled on an 


machine, while all other tests 
Riehle machine except the 
hardness determinations, which 


upon Mr, 


were 
made upon a 
were made 
sauer’s hardness tester. 


In explanation of these results it must be 


remembered that all such metal is made 
of a small percentage of steel scrap, and 
that this material is low in carbon as com 


pared with cast iron. But it must not be 


inferred that the consequent reduction of 


} 


the carbon content, due to the addition of 


the steel accounts for the increased 


strength, for such is not the case, The com 


bined carbon of cast iron does not exist in 


the same form as that which is found in the 
steel], 


Thus the carbon that exists as nor 


I 


lal carbide of iron in pig-iron, which = is 


both soft and weak, when melted with steel 


or light cast iron scrap in a cupola where 








the metal comes into contact with the in 


eandescent fuel, 
of the more complex forms of 


will be changed into one 


iron Carbide, 


and may be identified as such under the mi 


croscope. It will thus be seen that in ordet 
Flac. 17 

Series Ill, 2b— Annealed at 1330° C; 

Oblique Ill. x33; Carbon 1 24 (tb and 

2b—extreme variations due to heat; light 


ferrite.) 
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SANICOM ...66e88. 19% to 1.00% 
Sulphur ; O50% to OT% 
Phosphorus .... . 200% to 300% 
Manganese ; 400% 
Comb. Carbon es 1 Lay 


Graph, Carbon 2 OHMIC, 

















SERIES III, 
1c, 20 


Series IT, 4a 
cal Ill. x30; Carbon .45 


to have an iron of exceptional tenacity 


is only necessary to have a certain 


viding that the analysis of the metal 


somewhat similar to the following: 











Annealed at toz309 C: Verti- 


mount 


of these higher carbides of iron present, pro 
is nnd see if 


Vertical I x225; Carbon 1,24 


SERIES IT, 4b 
I x30; Carbon 15 


If for any reason an iron should have such 


auhalvsis and vet not have the desired 


strength, it is only necessary to examine it 


the higher carbides of iron may 


be seen, and if so whether they appear to be 
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uniformly distributed throughout the mass. 


If not the mixer of such metal should at 
once take steps to bring about the increase 
in these carbides. which may be done in a 
number of ways. 

And so might be brought ad 


infinitum showing the benefit which may be 


examples 


derived from the use of the microscope in 
Want of 
time prohib.ts our going further into the in- 


the hands of a competent man. 
vestigation of this science at this time. The 
subject has necessarily been tedious to all 
who have not had at some time an opportun- 
ity to see for themselves the vast field which 
is open to study and improvement through 
the use of this instrument. However, it af- 
fords delight to me to be able to say that 
so much advancement has been made in 
The sci- 


and 


a comparatively short time. 
unlimited field before it, 


such 
ence has an 
it only remains to be seen how much bene 
tit will be derived from its use in the future. 
It has been of this much value already that 
by its use we have been placed in possession 
of facts which explain phenomena which be 
fore appeared apparently without cause. 

NS ae 
prints of those made by M. Frances Osmond, 


All photomicrographs are from re 


of Paris, France. 


Western Foundrymen’s Association. 


At the last meeting of this association dis 
“The 
utility and efficiency of flexible shafting for 


cussion centered on the question of 

ue with grinders on heavy and intricate cast 

ings.” 
io. avs 


took the position that compressed air offered 


Shields, in a letter on the subject, 


a more econonomical power for operating 


movable grinders than flexible shafts, be 

sides being available for a number of other 

purposes, 
Frederick 


Shaft Co., 


Schoff, of the 


gave it as his opinion that instead 


Stow Flexible 
of compressed air displacing flexible shafts 
consideration, it) had 
The 
chief drawback to flexible shafts had been 


for the under 


uses 


actually increased the field for same. 


the rope drive, which offered more or less 
chance for breakdowns, and had for that 
reason been discarded in favor of a motor 
operated by compressed air. Through this 


arrangement it is possible by the use of a 
universal joint to attach the shafting direct. 


thus doing away with rope drives and bear- 


ings of all kinds. The speaker thought that 
a movable grinder offered the best means for 
dressing any casting which is too large or 
heavy to handle on a stationary wheel. In 
reply to a question, he stated that it was not 
advisable to use shafting of 
standard length, which is S feet, 


longer than 
as a greater 
length not only added to the weight and cost 
but would also effect an increase in cost of 
repairs. Mr. Schoff cited several instances 
Where flexible shafting is proving its utility, 
one concern having as many as a dozen 
foundry. This 
makes a specialty of hard iron castings for 


flexible shafts in its shop 


special work, and as this metal cannot be 
machined and 
dled ordinary emery 
Wheel, movable grinders have furnished the 


best 


the castings cannot be han 
comfortably on tlie 
methods of finishing these. Replying 
to a question, the speaker stated that flexi 
ble shafts were made with the view of being 
operated at as high a speed as caleulated for 
that he had 
known of a shaft breaking from an excess of 


the emery wheels, and never 


speed. Regarding the handling of the shaft 
and grinder, he said it was like the handling 
of any other tool, largely a matter of experi 
ence upon the part of the man who oper 
ated it. Mr. Schoff advised the use of a 
Wheel not more than six inches in diameter, 
as a larger one would only add weight and 
impede the progress of the operator instead 
of aiding him. 

C. J. Wolff stated that his company had 
about fixteen flexible shafts in use at their 
works for grinding bath-tubs and other enst 
ings. ‘They had been in use for quite a num 
ber of years with good success, being oper 
ated through a rope drive. 

©. TT. Stantial said the Illinois Malleable 
Iron Company considered the flexible shaft 
to be one of the most useful of tools, having 
found it to be particularly efficient in the 
dressing up of iron patterns. 

Several of the members who attended the 
related 
impressions received by them while in that 


Cincinnati convention some of the 


city. 


Unknown Greatness. 

In perusing the latest caiaiogue from the 
S. Obermayer Co., of Cincinnati and Chica 
go, our attention was attracted to a number 
of new preparations, some of the claims for 
below. An article adver 
tised as “Star Steel Core Coating,” has the 
following preface: 


which we print 
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“The formation of smooth and approxi 
mately accurate holes in iron or brass cast 
ings always involves trouble and expense. 
The method proposed by us ts to substitute 
when possible a little extra attention and 
labor in the foundry for the wear of ma 
chine tools, supplies, power and labor of the 
machine shop. Broadly speaking, the im- 
provement suggested is to insert steel cores 
of the shape and size of the shaft or bar 
which the hole is to fit in the mold and af- 
terwards remove them from the casting. 
This has been done in many foundries for 
years, but except for speciat work the ob- 
jections of having to make tapering cores so 
that they may be removable and that the 
crystallization and chilling of the iron makes 
it ditticult if not impossible to do any fur 
ther work on a casting that cannot be 
brought to the emery wheel, have prevented 
the general use of steel cores. 

“It will be admitted, however, that if 
these steel Gores can be coated with a com 
position which will resist the heat and pres- 
sure of the melted iron, be non-conductive 
enough to prevent ‘chilling,’ so free from 
gas produciug substances as to reduce the 
liability of ‘blowing’ to a minimum, of a 
nature not antagonistic to the 1ron, to which 
it will Iny, hard enough when placed upon 
the steel cores to bear ordinary handling, 
and yet after the casting has been made, to 
become so soft as to offer no resistance to 
its removal, the use of steel cores is capable 
of a greater adaptation to modern foundry 
work than it has yet been given. It is not 
asserted that a steel core will work in all 
places. It cannot compete with a sand core 
for producing a hole that is good enough as 
made with the sand core without drilling or 
reaming. It has been found impracticable 
to cast a thin shell around a large steel core, 
but thinner shells can be cast around a steel 
core standing on end than lying down in 
the mold. A thinner shell can be cast 
around a well proportioned pattern that can 
be poured slowly than about one having thin 
webs.” 


Another article, for which a less tongue 
twisting name might have answered as well, 
is “Ticeoleum,” which is said to be the only 
effective preservative for keeping patterns 
in a perfect condition. The specific claims 
for this Latinized product, if true, are 
enough to cause any molder to be in love 
with it, though we are in doubt as to what 
it is that it won't allow to touch it, see 
fourth paragraph. Here are the claims: 

“Ticeoleum won't gum up the patterns, 
especially the carved wood thereon. 

Ticeoleum prevents sand or facing from 
sticking to the pattern when it is returned 
to the mold to be printed. 

Ticeoleum won't allow the pattern to rust 

in fact, it is the most effective rust killer 

Ticeoleum won't allow anything of the 


kind to touch it, and experience bas never 
met its equal. 

Ticeoleurn: won't need heating, in short, it 
obviates the endless work of keeping pat 
terns Clean, as they will require but a little 
dusting with the molder’s soft brush to keep 
them in good working order. 

Considering quality and the’ service it 
renders, Ticeoleum ranks far above the 
realms of competition among so-cailed pat 
tern dressings, hence its value as such is in 
comparable. 

It is a new departure, and does not contain 
a particle of acid or beeswax. 

When mo:itding small or difficuit pieces at 
drawing patterns Ticeoleum works like a 
charm, in fact, the molders who have tried 
and who are using this wonderful pattern 
dressing are in love with it. 

Ticeoleum is just grand on Cannon and 
Oak Stove barrel or pot patzverns. 

Ticeoleum dries quickly on the pattern. 
leaving a hard surface like enpamei. smooth 
as glass, and prevents anything from adher 
ing to it. 

The patterus don’t pick up small particles 
of sand; consequently the surface of the 
castings whose molds are made with pat 
terns dressed with Ticeoleum Pattern Dress 
ing have a uniform and smooth = surface. 
Patterns thus dressed will not corrode or 
rust even if not used for years. 

Ticeoleum also prevents ground and pol 
ished metal from rusting.” 

Among apniiances a “Patent Mounted La 
dle.” with which the molder is enabled to 
handle 200 Ibs. of iron individually, has 
some claim to newness. The ladle is bal 
anced on a two-wheeled truck, all jolting be 
ing absorbed by four springs. It can only 
be used for pouring molds that nave the 
sprues or gates near the edge of the flask, 
and where tiie flasks are not over 16 inches 
deep. It is recommended for machine-made 
molds, and where large floors are to be 
poured off with very few hands. 

The balance of the catalogue can be had 
from the S. Obermayer Co. for tie asking. 
It contains much interesting reading, and we 
selected the few paragraphs above merely to 
show that the foundryman of to-day must 


read to keep posted. 


Carrying the Joke Too Far. 


How will I make a perrectly round ball 
solid upon the outside—no opening in the 
surface—of uniform thickness, hollow in 
side, free from all core sand and smooth 
nothing but air inside? Such a ball wil! 
float in water. This may cause- some of 
your readers to put their thinking caps on, 
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I can make the ball.—(Peter Griffin in Iron 


Molders’ Journal for February.) 


A word about the great air ball molder in 
February Journal and the tricky brother that 
can make it. I was not in a foundry more 
than a week before Ll was shown how it was 
done. Boys will be boys and men should be 
men. I have read some good articles on 


molding in the Journal, and hope to read 
many more, but of a character that will add 
to our knowledge as mechanics voi as con 
What dees it profit us to know how 
balls ? 


Don't 


jurers. 
to make air 


Great Scott! give us any more o 
this. 
l‘irst you move your finger, 
Then you move your thump, 
Then you pour the metal in, 


Doodle, doodle dum. 


(James Williams in Lron Molders’ Journal 


for Mar@eh.) 


Slow in Coming. 


We hear 


men’s associations, of a desire to create a 


much in these Gays of foundry 
harmony of interest between employer and 
employed. <All sorts of schemes are spoken 
of as a sure way to obviate the recurrence 
of strikes and to effect the peacenbie settle 
ment of differences that might arise, on pa 
per. Itis about time that some of tills amic 
able disposition was displayed in the every 
day business life of the subscribers to this 
doctrine. The iron trade has experienced a 
very material revival since the first of the 


year; in many places molders are in de 


mand; but there is no spontaneous move 
iment to let the molder share the long-looked 
for prosperity. A 


practical ymdication, in 


the shape of an advance in wages or an 
improvement of shop conditions, will make 
more converts among the molders than all 
the pretty speeches that can be conceived. 


Iron Molders’ Journal. 


‘‘Jacketing Up’’ a Foreman. 


Doubtless every reader of this paper bas 
at one time or another undergone the ex- 
perience of being “jacketed up” for short- 
comings, real or supposed. ‘Too often the 
punishment of a is admin- 
istered in public, and results in somebody 


fired for 


“good talking to” 


being resenting the amusement 


Which he is furnishing his shopmates. Some 


foremen hold the theory that chastising a 
molder before a full house leaves a greate1 
impression all around, while others think an 
earnest, conversation 


private produces the 


best results. We are inclined to believe that 
the latter are right. 

“Jacketing up” a foreman is generally 
done in the private office of the manager, 
and sometimes the latter receives the worst 
of the interview. Some ingenuity is occa- 
sionaily displayed in “reading the riot act,” 
and the following system, adopted by the 
senior member of a large foundry, has in it 
such a degree of premeditated cruelty and 
lack of respect for a man’s feelings that it 
is worthy of a wider notice: 

lor three or four days this man will have 
all Castings with the least defect put to one 
side when they will be artistically arranged 
with the defective part out of sight, and an 
order sent to the foreman that he is wanted 
The latter smiles 
and good-nature beams out everywhere as 


by the senior member. 
he says to the foreman: 

“Getting along fine in the foundry, are 
you not?’ 

The foreman, taking this as a sort of a 
compliment, with a vision of increased pay 
appearing on the horizon, acknowledges that 
he is getting along fairly well. 

“Fine castings, ain't they?’ says the sen- 
ior member, as he gives every evidence of 
being well pleased with the way things are 
going. 

“They do look first rate,” 
man. 


assents the fore- 


“They do, hey?’ and here the smile of the 


senior member vanishes, something after 


Jekyll and Mr. Hyde. 
Picking up one of the castings and turning 


the manner of Dr. 


the defective part towards the foreman, he 
transforms his whole behavior into that oft 
a fiend, who gloats over the misery he has 
wrought, and as he throws the casting as 
far as his strength will permit he roars 
out: 

“Good castings, hey! —— —— — — 
— — ——. Any damphool from Oshkosh 
could make better castings than that!” 
The 


the foreman can be better 


effect of this sudden change upon 
imagined than 
There is only one disadvantage 


method of 


described. 
to this administering a 
in a sarcastic manner, and that 
won't 


rebuke 
is that it 
work twice on the same man, 
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The Pennsylvania Thermal Test for Car 
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amination of plates to be made. Wheel to 
be accepted must not be broken in pieces, 
and cracks, if any, must not extend through 
tread.” 

The illustration appearing herewith will 
give the reader some idea of how this test is 
carried out, It is reproduced from = a 
pamphlet recently issued by the New York 
Car Wheel Works, of Buffalo, N. Y., describ 
ing seme tests made by them on a special 
grade of chilled wheels. 

This company made experiments along 
this line four or five years ago, the results 
of which were that the nearest approach to 
the gradual heating action of the brake 
could be obtained by casting half an inch of 
metal around the face of the wheet. 

The objection to the Pennsyivania test as 
it is now made is that a band of metal an 
inch and a half in diameter and from five to 
six inches deep at a temperature cf say 2 
GOO degrees is cast against the cold tread 
of the wheel and allowed to remain two 
minutes and the interval is too short for 
the heat to penetrate any distance into the 
plates. 

As is well known, when the brakes are ap 
plied, the wheel being perfectly cold, it takes 
a definite interval of time before the wheel 
becomes heated to anything like the tem 
perature that it does in the Pennsylvania 
thermal test and in that interval of time the 
heat has had an opportunity of penetrating 
the wheel sometimes as far even as the hub. 

The New York Car Wheel Co. made ex 
periments to find out what would most near 
lv reproduce this gradual ‘heating action by 
placing small cones of wax at varying dis 
tances from the rim of the wheel on the 
plates and noting how long it took them 
to melt and they fornd with the Pennsyl 
Vania test, as it is now made, that the cone 
of wax one inch from the tread melted sud 
denly, but at the end of two minutes the 
one two inches away had bareiy begun to 
melt, the others showing no change what 
ever. 

The resnit, therefore, of the test as it is 
now made, is that the wheel is subjected to 
a very much more severe strain than it 
would ever be called upon to stand in ser 
vice. 

This test is unusually severe, as the ex 
pansion striins imposed on the wheel in 
volves an enlargement of ite diameter of ai 
least 34 of an inch over all. That it is pos 
sible to make chilled wheels to successfully 


Withstand this strain of expansion and con 
traction is -nost important. 

In the case of a steel-tired wheei, under 
similar test, an expansion of 3% of an inch 
would shear the bolts fastening the tire to 
the body of the wheel. 

If it is necessary to have car wheels made 
to withstand such strains, it would seem 
prohibitory to the use of the steel-tired 
wheel. 

In the wheel illustrated, which is a 33 
inch, 560-lb. wheel, Pennsylvania Railroad 
standard, it took 40 seconds to pour the mol 
ien iron and after two minutes the wheel 
was taken from the sand for examination. 
No failure of any kind deyeloped, the only 
result being a slight skin fracture in the 
front plate of wheel, 4% inch deep and 4 
inches long. Wheel was broken under the 
Master Car Builders’ drop (standing 13 
blows), but there was no sign of crack 
where the skin fracture showed. The 
brackets showed no crack. G©dbill % inch and 


5@ inch. 


Hydrofluoric Acid. 

Will some readers of THE FOUNDRY 
kindly furnish instructions as to the use of 
hydrofluoric acid for cleaning castings? We 
would especially like to know its cost as 
compared with sulphurie acid when used for 
the same purpose, 

W. A. MACHINE CO. 


Flexible Pattern Lumber. 





One of ouyv subscribers writes us for the 
address of some firm supplying “flexible pat 
tern lumber,” and as we do not know of 
same we ask our readers to inform us on 
the subject. 


Drying Cores With Steam. 
Can ordinary cores be successfully dried 
by steam? oS. Oo 


The P. AH. & KF. M. Roots Co., of Conners 
ville, Ind., have just issued a new catalogue 
of Positive Pressure Blowers and Pumps. 
It differs from the ordinary run of trade 
catalogues in that it is short and to the 
point, without wearying the reader with em 
pirical formulas of which he knows noth 
ing, and yet giving the necessary informa 
tion concerning capacity, speed, horse powet 


nnd werght. 
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CAST IRON NOTES. 


Devoted to inquiries from Practical 
Foundrymen on the subject of Melting 
and using Cast iron. Address all Inqui- 
ries to W. J. KEEP, care of The Foundry. 


DIFFERENT SIZES OF CASTINGS MADE FROM 
THE SAME IRON. 

Several remarks during the discussion of 
papers at the Foundrymen’s Convention sug- 
gest comment. One was “Dont make your 
test bar too small, if you don't Know what 
sort of a test bar the inspector is going to 
make.” 


ladle of iron that 


good machinery 


From one would make 


castings, pour test bars M% 


inch square and 12 inehes long, and 1 inch, 
1% inches, 2 inches, 5 inches and 4 inches 
square each 24 inches long. 


Find the transverse strength and by 


ordinary formula find the strength of a 


section of each bar 1 inch square by 12 


indicate the strength of all eastings made 
from that iron. 

Evidently we cannot adopt one size and 
then figure another size by the ordinary 


formula, because the formula make 


the strength of a four inch square bar the 


would 


same proportional strength as the 1 inch 
square bar, while it is really much weaker. 
When we have a strength curve giving the 
relative strength of all sizes of test bars from 
the same iron, if we can improve the mix 
ture so as to make the 1 inch square bar 


2.280 pounds we can add 200 pounds to the 
strength of each size, and the strength of a 
Linch square section of the 4 inch bar would 
be 1,960 pounds. 

Mr. Knight 


1 inch square section of a test bar 1% inches 


said that in his practice the 


square Was only 200 pounds weaker than the 


saine section of 2 % ineh square bar, which 


speaks in the highest terms of his skill in 


Inaking mixtures. In ordinary shops there 


Strength per inch square section of Test Bars from same ton 
7!'a Io ("oa 
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inches Jong, and we shall tind Bove, vw. would be an grenter variation than is shown 


OSO, 1944, LS60Q, 1.780, 1.760) pounds. The 
yg inch square bar is 240 pounds stronger per 
inch square section than a 1 inch square bar, 
and a 4d ineh square bar cast from the same 
iron is 320 pounds weaker per 1 inch square 
section. If vou make ad ineh square bar and 
the inspector asks for a bar 14% inches square 
from the same iron, it would be 136 pounds 
Wwenker per 1 inch square section, 

If we represent these values graphically 
we have a curve as shown in diagram. 
from the 


It is evident foregoing that the 


only way to find the strength of a casting 
by means of a test bar is to make the test 
bar the same size of the casting. How then 
can we adopt any one size of test bar as a 


standard, to be used by all, and that will 


by the above curve 

The reason that a large casting is weaker 
than a small casting from the same iron is 
that its slower cooling causes the grain to be 
cCoaurser, 

It will never be possible to select one size 
of test bar as standard until a curve is select 


ed by which from the strength of such oa 


standard bar, the correct: strength of any 
No math 
that 


The graphie 


size of test bar cnn be determined 


ematical formula cnn | 


e constructed 
Will correctly give the strength 
method is the only 
With it, it is not important what 
size of bar shall be 


method and it is simple 


and rapid. 
selected It must be 
large enough to give a gray grain. For high 
chilling iron a % inch square bar will run 


White and is of no use whatever, but iron 
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suitable for machinery castings will run gray 
ina bar as small as % inch square. 

HOW TO SASIPLE IRON FOR ANALYSIS. 

Mr. Frank brought up one of the most im 
portant points that has been presented. He 
said that at Lucy Furnace it was found that 
shot iron chilled by dropping molten iron in 
water, and less than ¥% inch diameter, gave 
best results for chemical analysis; and rep 
resented the composition of the whole cast 
better than drillings taken from a pig. Seg 
regation Was prevented by the sudden cool 
ing, and all the elements are evenly diffused. 

ven in a test bar 1 inch square there is 
time for the chemical elements to concen 
trate im patches. Mr. Colby, in The Tron 
Age of April 21, suggests that drillings for 
unalysis should be taken from small cast 


ings, becnuse there is less segregation 
than in large castings. I men 
tioned in Cast lrou Notes for 


June, that all of the drillings taken from the 
saimple should be used in making chemical 
determinations because the non-magnetic 
particles will not be picked up by the mag 
net. One of the tirst things to do in stand 
ardizing test methods, is to adopt a stand 
ard method of taking drillings, including the 
size of casting that will most nearly give the 
composition by avoiding segregation, Until 
this is done we must not expect different 
Chemists to be able to find the same percent 
ages, even if drillings are all taken from the 
same hole in a pig of iron. The elements 
are so unevenly distributed on account of 
segregation that the different chips from oa 
drill do not have the same chemical com 
position 

lL have nade many efforts to have a % 
inch square test bar cast from the iron that 
runs into the various parts of the pig bed. 

The shrinkage of this test bar would indi 
cate an approximation of the silicon and in 
such a sinall casting the segregation would 
be minimum. Drillings from such ao bar 
would represent the composition nearly as 
accurately as the shot iron at Luey furnace 
If it was stated that the analysis was made 
from drillings taken from this small test 
bar and the shrinkage and depth of chill was 
given it would show the exaet character of 
the pig iron. It would at once standardize 
analyses, 

An iron that will not run gray in atest 
har YW inch square will not make soft ma 


chinery castings. 


advocate the use of 


I do not 


A Vo inch squire test bar for 


giving the actual strength of large 
enstings, but to show the character of the 
iron. It should run gray and the shrinkage 
vives a very hear approximation of the in 
fluence of the chemical composition on the 
physien! character, and also tells if more or 
less silicon is needed in a casting, It tells 
how much serap it will carry, 

My opinion is that the best bars for oa 
standard fer strength would be a test) bar 
1% inch square and another 1 inch square, 
cust in the same mold from one gate and 
well separated from each other, the 4% inch 
bar to be used for shrinkage and chill. Phe 
strength of the two will give two points on 
the strength curve. 

A test bar larger than % inch square is so 
influenced by slow cooling that it does not 
show the influence of the chemical composi 
tion as well as a bar that will not allow the 
chemical elements to segregate. 

Drillings for analysis should) be taken 
from the % inch bar to avoid the segregation 
Which occurs in large bars. 

Another remark was as follows: “A friend 
of mine used a % inch bar as representative 
of castings he was making. Analysis show 
ed the carbon in it to be all in the combined 


state: heaven only knows what became of 
the free carbon.” The iron may have been 
exactly suited for very heavy castings, but 
the fact that a % ineh bar ran white showed 
that more silicon was needed for small cast 
ings. The test bar shows that the iron is 
hot at all suitable for light machinery cast 
ings. Tron that will contain considerable 
free carbon if put into very heavy castings 
Will have it all in) the combined = form in 
small castings. The speaker thought that 
only heaven could know what became of the 
free carbon that was apparent in the large 
casting, but any chemist could tell him. 


Convention Rumblings 

S.CT. Johuston got there. 

John a, Sadlier managed to keep cact, 

TL. Gritith and John Tall are a matehed 
Team, 

Cope! Speech! Cope! Speech—Cope 
spoke. 

Mr. J. S. MeCormick gave away a neat 
souvenir. 

Bacon—Pickands, Brown & €o.—hend of 


the class. 
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pa 
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C. TT. Holbrook was there—everybody 
knows the rest. 

Lots ¢f people met J. TP. Goldea. Tis ad 
dress is Columbus, Gra. 

“Jones, of Chicago.” lad the reputation of 
covering the most ground. 

I. B. Meacham was everywhere, looking 
after tre comfort of others. 

That was a neat little adv. that the Ober 
myer Co. gave their friends, 

K. EL. bhutnam generally holds a good hand 
when it comes to a “showdown.” 

Col. Warner, of Philadelphia, couldmt re 
sist the temptation to come west this vear. 

The Safety Emery Wheel Works’ souvenir 
Was a top made to sail away among the 
clouds. 

Joseph TT. Best crossed the Canadian fron- 
tier again this year to renew old acquaint 
aneeship. 

J.T. Wilkin is understood to be laboring 
under the impression that the sun never 
sets in Cincinnati. 

James A. Green knows more about enter 
taining a crowd than his youthful appear 
ance would indicate. 

@, A. Sercomb. No use of starting in to 
tell of this gentleman's tribulations, Too 
much for a monthly paper. 

Are chemists in demand? Well, it looked 
so from the crowds that surrounded Dr. 
Moldenke and Mr. Knight. 

Mero I. W. Gates may be a new-comer at 
these Conventions, but Chicago could not 
have sent a more worthy representative. 

If Lazard Kahn will keep on following up 
the Foundrymenms conventions, he will soon 
rival Dr. Depew as an after dinner speaker. 

Al Cordingly was the only representative 
from the wild and woolly west, but then he 
made up for half a dozen ordinary persons. 

The Cleveland Facing Mill Co. had a sup 
ply of their Perfection core boxes on land 
to convince the foundrymen of their merit 

George W. Cope, “Tron Age; A. TL. Findley, 
and B. M. Gardner, “Tron Trade Review.” 
looked after the interests of their respective 
papers. 

Nobody can accuse L. S. Brown of hay 
ing talked business in Cincinnati, Not oa 
word did we ‘iear in say about charcoal 
facing, 

T. HE. Colvin, ef the Colvin Foundry Co., of 
Providence, Ro LL. enjoyed himself every 
mninute, and will be a constant attendant 
hereafter. 


(. S. Bell deserved lis promotion to the 
presidency of the Asseciation, The mem 
bers of same know a good man when they 
see lim, 

Although a busy man, TH. FF. Frohman 
found time to pilot a number of the guests 
out to the Iirgest foundry supply house in 
the world. 

If Thomas ID. West ever forgot hard work, 
chemical analyses, and everything else con 
nected with the foundry business, it was on 
the return trip from Addyston 

The Pittsburg delegation. representing 
Inembers of the Pittsburg Foundrymen’s As 
sociation, made their influence in a quiet 
Way felt upon several occasions, 

Kverybody forgave Mr. James R. Bowron 
for having been bern abroad, and voted 
him to be as good an Amerean as can be 
found even in these patriotic times, 

The Brown & Sharpe Co. always take con 
siderable interest in the American Foundry 
men’s Association, and Mr. R. Viall and Mr. 
Kk. J. Lyon can be relied upon to attend, 

Mr. BE. HW. Putnam has, in his quiet way, 
made a large circle of friends, and his con 
tributions in the way of papers have always 
been greatty appreciated, and are very val 
uable 

Mr. W. HE Prahler. in his quiet, logical, 
and convincing manner, made many friends 
for the National Founders’ Association. of 
Which he will always be regarded as prae 
tically the father. 

The Entertaiment Cominittee did) mosi 
nobly, and a few residents of the Queen 
City were especially conspicuous for their 
energy in endeavoring to promote the pleas 
ure of the visitors, 

J.D. Smith was haudicapped by a pair of 
erutehbes, but therm be had the right kind of 
stuff in his parlor to draw a large attend 
anee; at least, it is not Known that he suf 
fered for company. 

Vast President sounds ode in connection 
with Mer Senmimanis mame llowever, he 


in iarness long enough to earn a 


Mt fh beat 
rest. alihough he will be expected to show 
Up promptly at future meetings of the 
rounds tien 

Mirg dW. Frank can feel a sense of per 
sohal pride as a restit ot his efforts to take 
the next Couvention io Pittsburg. Tt is the 
first time a formal invitation of that char 
neter las ever been preseuted upon the floor 


of the Convention, 











216 “TAE FouNDRY. 


J. KL Lanigan, the sam fellow, fram 
forty miles east of Boston, propounded a 
few new questions this year again. They 
have not been answered so far. Those peo 
ple whe know all about the foundry business 
Will please take notice. 

The Whiting Foundry Equipment Co. 
showed the Avery Molding Machine in oper 
ation. The novel features of this machine 
were fully decribed in our January issue. 
The machine op exbibition was arranged for 
the molding of sash weights. 

While the Convention of ISYS was not in 
Solbe respects as largely attended as thie 
previous one, the amount of good, substan 
tin] work done, the character of the papers 
read, and the earnestness of the discussions 
were superior to any previous year, 

The Convention was disappointed at) the 
enforced absence of Mr. €. A. Bauer that 
is to say, it was before it made the acquaint 
ance of his son, “C. L.,”’ who read his 
father’s paper, and explained the working 
of the machine to the satisfaction of ever) 
boy 

Phe bottles of compound, automatic, self 
acting.  bydro-dynamic, magnetic, electro 
Mexican tangle-foot with which a certain 
eentloman treated his friends on the third 
tlioor of the Grand Hotel wont be forgotten 
in a long time by a few of those who took 
his word for it and believed it: “harmless.” 

Francis Schwnann, First President Phil 
adelphia Foundrymen's Association, and re 
elected twice: first President of the Amer 
icpn Foundryimen’s Association, and re 
elected once—could any man wisi for more 
than that? And yet it is a matter of record 
that eneh position was accepted by him 
reluctantly 

Another thing: Are there any foundrymen 
in Americn who are more highly respeeted 
by a wide cirele than is the retiring pres 
ident of the American Foundryimen’s Asso 
ciation If so. Where are they *% 

When the announcement was made by tle 
Nominating Committee that Mr. C. S. Bell 
was their choice for President, no one wa 
more surprised than that gentleman hituselt 

in fact, he nearly. fainted. It seemed to 
strike everyone else, though. as about the 
proper thing, and all seemed glad to con 
gratulate him 

The Marmet-Sinith Coal & Coke Co, ex 
hibited a pyramid of Connellsville coke, Al 
though genuine Connellsville, this coke pos 


sesses the distinction of being manufactured 


outside of that region, being made at North 
Bend, Ohio, of coal from the Connellsville 
district, transported on barges down the 
Monongahela and Ohio rivers. 

Conventions ate, oO course, more or less 
Wl alike—ali but this one. Howard Evans 
Was detained at home chrough ill-health, 
and everybody connected with the Conven 
tion had to explain his absence fifty times 
aday. Probably the presence of no one man 
connected with the American Foundry men’s 
Association would be missed so much. 

A large number of the delegates availed 
themselves of a cordial invitation extended 
by the Niles Tool Works, at Hamilton, Ohio. 
only a few miles away. The party went to 
Hamilton on an early morning train, spent 
the bulk of the day at the works, where a 
lunch was served by the company, and re 
turned to Cincinnati in the afternoon. 

The speech of Mr. James R. Bowron, Vice 
President of the Tennessee Coal, Tron & R. 
R. Co. was one of the zreat features” of 
the meeting. and will long be remembered 
bv those who heard it More than all else 
ittowas valuable and instructive to those 
present in formubiting a good idea of the 
practically inexhaustible resources of the 
Southern ion interests snd Soutbern pros 
Hects, 

There will never be a complete or perfect 
meeting of the American houndryimen’s As 
soclation without Mr. George Bo Buekine 
ham oof the Areade Malleable Tron Co., at 
Worcester, Mass., and also L. S. Brown, of 
the Springtield) Facing Company of Spring 
field, Mass. Kivery body, however, does not 
have to send a report liome endorsed bya 
nuinber of friends as a sort of certiticente ol 
sood conduct, as one of these gentlemen did, 

Phe Wo EE. Sessions Feundry, at Bristol, 


i . ' ’ . 
Iscone of tee most modern, complete. and 


perfectly equipped plants on earth, but for 


wl that, Mr. WK. Sessions finds it ineum 
bent upon hii to make the trip to the Con 
vention each year and rub up against foun 
drvmen from all parts of ihe country, 

At the sawe time it anght just be men 
tioned that visitors to the Sessions works 
tveatlways welcome, and ave cordially con 


ducted throughout the whole plant, 


The Buffalo Forge Co., or Buffaio. N. Y.. 


are mailing one of their semi-annual publi 


cations “A Modern Blacksmith Shop,” to the 


trade. 
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Among the Foundries. 


I. C. Hubbard's foundry at Lynchburg, 
Va., burned June 2, 

Stock & Mathews will erect a new foundry 
at Cambridge, Ohio. 

Ileintz Bros., of Portland, Oregon, are 
erecting a new foundry. 

The EL Paso (Texas) Foundry & Machine 
Co. is erecting a new plant. 

The foundry of J. T. Caulkins, at Thorn 
ville, Mich., burned recently. 

Snead & Cows foundry, at Louisville, IN) 
was destroyed by tire June 25 

Caldwell & Johnson have leased — the 
Simead foundry at Toledo, Ohio. 

J. I. Lanfersieck & Co., of New Bremen, 
Ohio, are erecting a foundry. 

The Madison (Wis.) foundry, owned by 
Theo. Kupfer, burned recently. 

The Stanton (Mich.) Novelty Works — is 
erecting an addition to its foundry. 

The foundry at Waterloo, Ia., operated by 
Thos. Caseaden, Jr., burned June 3. 

The Moltby Hot Air Furnace Co, is eree 
ting a foundry at Coldwater, Mich. 

Tne Tecumseh Malleable Tron Company 
has been incorporated at Tecumseh, Mich. 

The foundry of P. C. Hupbard, at Lyneh 
burg, Va., was burned June 2. Loss, $8,000 

The Ramapo Tron Works, of Hillburn, N 
Y.. are building an addition to their foundry. 

Godfrey, Rebman & Co,, of Philadelphia, 
are increasing the capacity of their foundry 

At Oronogo, Mo., the Oronogo Foundry is 
about completed and equipment is being in 
stalled. 

The brass foundry of E. J. Welch & Co., 
at Fitehburg, Mass., was destroved by fire 
May 27, 

J. A. Record, of Livermore Falls, Maine, 
is making several alterations and acditions 
to his plant. 

The foundry and ivon works of Th © 
Grege & Co. at Trumansburg, N.Y. was 
burned June 1S, 

The Earl & Wilson Company of Gastonin 
N. C.. has been incorporated to do a general 
foundry business. 

The Martin-Muir Co. has been Incorpor 
ated to carry on a general foundry business 
at Nevada City, Calif. 

The new addition to the foundry depart 
ment of the Chester Steel Casting Co., at 


Chester, Pa., will be rushed through and the 


building will be ready for occupancy in a 
short time. 
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The Oregon Lron Fence & Foundry Co. lias 
been incorporated at Porthind, Ore., by A 
Walker, R. Tluffsehmidt, and D. MeCarty. 

Ilowe & Beard, of Canandaigua, N. Y., 
have dissolved partnership and the business 
Will hereafter be conducted by Mr. Howe. 

The Brass Foundry operated ly Jolin 
Powers, at 458 Kast 10th street, New York 
City, was damaged to the extent of $1,000 Dy 
a fire June 1S 

The firm of Haight & Clark, iron and 
brass founders, Albany, N. Y., have been dis 
solved. S. J. Haight retires from the econ 
cern, be having sold his entire interest to 
his partner, John W. Clark. 

The erection and machine shops of the 
Watsontown (Pa) Car Manufacturing Co. 
were burned to the ground May 30 The 
Plant has not been in operation for eight 
years Loss, S60.0005 insurance, S37 000, 

The Whitin Machine Company, of Whit 
insville, Mass., have just completed a new 
casting shop which will be entirely fire 
proof, It is furnished by The Berlin Lron 
Bridge Company, of East Berlin, Conn. 

The foundry of the Connersvilie Blower 
Co., at Connersville, Ind., was totally de 
stroyed by fire June 8. This wiii not inter 
fere with the tilling of orders, as arrange 
ments have been made to temporarily ob 
tain castings elsewhere, until a yew shop 
can be erected. 

The gray iron foundry of tie old Cham 
pion Machine Co. and the malleable foundry 
of the late Champion Malleable Iron Co., of 
Springfield, Ohio, after being ciosed for tive 
years, have been re-opened under a new 
management with Win. N Whiteley as gen 
eral manager. Mr. Ben Howeil tas charg. 
of both places 

The Londonderry Lron Company, of Leon 
doncerry, Nova Scotia, CC, A. Meissner, 
General Manager, have contracted for about 
1.444) tons of the 12 in. and 24 in. pipe which 
the National Foundry & Pipe Co., of Seoti 
dale, T’a., obtained from the ¢ ty of St. 
John. The balance of the order will be filled 
from Scottdale 

The tithe to the property of the former 
Power City Foundry & Machine Company 
at Niagara lalls, No Y.. has been purchased 
by Mossrs. PL OR. and AL We. French. and 
hereafter they will conduet the business 
under the new firm name of Niagara En 
vineering Works They will do a general 
foundry and machine business as well as 
designing and manufacturing 
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NOTICE! 

Advertisements in this column, 30 cents a line for 
each insertion About seven words makea line. The 
Cash and Copy should be sent to reach us not later 
than the 20th to insure publication. 

Answers addressed to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, we will 
inder this headiny to those in want 
pace of not 
Additional space or insertions must 
il regular rates. 


give one free insertion 
of positior s, the advertisement to occupy a 
more than five line 


be paid for in advance 


WANTED 
furnish us 


that 
lintels, ete. at 


Addresses of foundries 
ean 
bed rock 


Beckwith & Reeves, 200 Broadway 


columns, 


and 


Drices 


| inspective quality. 


ie 
WANTED.—To 


machine shop, 


small foundry and 


lease 


Capable of making cast 
Must be 


ping point, and in running order, 


ings up to S tons. a good ship- 


Address 


“C. H.,” Box 141, care THE FOUNDRY. 
WANTED Foreman for annealing de 
partment of a malleable iron company. 
Must thoroughly understand the annealing 
and cleaning of malleable iron castings. 
Address “Malleable.” Box 149, care THE 


FOUNDRY. 


POSTELON winted as superintendent ol 


Inalleable iron foundry. Pave had a large 


experience and can produce a sperior mal 


leable steel, Best of references furnished 
Address “Malleable Superintendent,” Poy 
146, care THE FOUNDRY 


WANTED.—Situation as 
foreman: 12 


Drass 


foundry 


Years practical experience 


upon locomotive machinery and ge 


jobb ng work Good reference as to char 
Address “J. C..” 62 


Kearny, N. J. 


acter and ability. 


Johnston Ave., 


WANTED.—Position by foremap 


pattern 


maker; age 39; 8 years as foreinan: thor 


oughly competent to run 


first Class s| OD: 


skilied in mill, mining. pumping and gen 
eral machinery, Best references, Ad 
dress “Pattermaker,” care THE FOUND 


RY 
WANTED 


man 


Situation as brass foundry fore 
Ilave had twelve years’ experience 
light 


well 


on both and he: 


V¥ castings and can 


come recommended as to my ability 


In MIXing metals and handling men Ad 


dress, “BRASS,” 


Box O97, care THE 

FOUNDRY 
WANTED—A sober and industrious mold 
er would like to correspond with parties 
contemplating a change in their foreman. 


“TAEFOUNDRY. 


with a view of taking 


charge of same. 
Southern California preferred. Can give 


Address W. H. 
FOUNDRY. 


references. 


THE 


best of 


145, 


the 
Box 
WANTED.—A 
sume position of foundry foreman, 


bright young molder to as 


must 


be accustomed to make light and heavy 
machine castings in green sand. The 


place will demand much hard work and 
study, and only an energetic and ambitious 
Address 
FOUND 


need 
14:5, 


man will suit or apply. 


“Foreman,” Box care THE 
RY. 

FOREMAN WANTED.—A_ so 
wanted by 


that 


YOUNDRY 


ber, industrious mechanic, 


Indiana. A foreman 


knows how to mold good castings, and will 


Stove Co. in 


see good castings are turned out, and can 


handle men to good advantage, State if 


married, your age, salary wanted, and re 
you ean furnish. Address 
142, care THE FOUNDRY. 


ference “Cen 
tral.’ Box 
WANTED—A man as superintendent of a 
steel foundry who is thorougnly familiar 
with the manufacturing of steel Castings. 
It is not essential that he is familiar with 
the 


furnace or melting 


have a 


the running of a 
but he 
the business which 


of steel, niust general 


knowledge of will en 
able him to show good management. Ad 
dress “Steel,” Box 139, care THE FOUND 
otf 


Personal. 


Mr. Jeff 
years foreman of the Wickham & Chapman 


the pasi three 


Lewellyn, for 


Cows foundry, of Springtield, Ohio, has re 

tired. 
Martin i, 

Hlarrisburg Foundry 


late imanager of the 
and Machine Works, at 


Harrisburg, Pa. has aceopte da position with 


Ilershey, 


the Maryland Steel Company, 
Mal. 


at Sparrow's 
Point, 


\. L. Carleton, formerly with the Pratt & 
Whiting Co., Hartford, Conn, has accepted 


the position of superintendent of 


the Benj. 
Newark, N. J. 


the 
Atha & I 


stee! 
foundry operated by 


lingworth Co., at 


The Cincinnati Corrugating Co.. of Ti jua, 


the nun 
erous Varieties of roofing materiai made by 
them. 


Ohio, have issued a catalogue of 





